(19) 



Europalsches Patentamt 
European Patent Office 
Office europeen des brevets 



(11) 



EP 1 049 331 A1 



(12) 



EUROPEAN PATENT APPLICATION 

published in accordance with Art. 158(3) EPC 



(43) Date of publication: 


(51) IntCI/: H04N 5/92, H04N 5/44, 


02.11.2000 Bulletin 2000/44 


MOAN 7/1 7^ ft 1 1 R 97/fifi 
nufiN //I/O, u I ID t/ IVU 


\£.\ ) Application number. 9993B53Z. 1 


(86) International application number: 


Hato nf filinn- Ofl Hfl 1 QQQ 
\£~C.j UdLc Ul II Mi iy. £U.UO. 1333 


PCT/JP99/04464 




(87) Internationa! publication number: 




WO 00/1 1 864 (02.03.2000 Gazette 2000/09) 


(84) Designated Contracting States: 


• YAMADA, Kazuhlsa, 


AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


R 539, Matsushltadenkl 


MCNLPTSE 


Yodogawa-ku, Osaka-shl, Osaka 532-0022 (JP) 




• YONEDA, Yasushl 


(30) Priority: 20.08.1998 J P 23455798 


Ikeda-shl, Osaka 563-0017 (JP) 


(71) Applicant: 


(74) Representative: 


Matsushita Electric Industrial Co., Ltd. 


Kugele, Bernhard et al 


Kadoma-shi, Osaka 571-8501 (JP) 


NOVAPAT INTERNATIONAL SA, 




9, Rue du Valals 


(72) Inventors: 


1202 Geneve (CH) 


• HIRAI, Yoshikazu 


Ibaraki-shi, Osaka 567-0036 (JP) 





(54) RECEIVER, RECORDER AND PLAYER 

(57) The present invention provides a receiving 
apparatus, a recording apparatus, and a reproduction 
apparatus, which can receive and record an interactive 
program. 

Time information generated by a CPU 8 is com- 
posed by a composition unit 1 1 in a transport stream 
decoded by a transport decoder 3, and recorded in a 



DVHS recording/reproduction apparatus 12. The trans- 
port stream reproduced by the DVHS recording/repro- 
duction apparatus 12 is decoded by the transport 
decoder 3, decoded by an AV decoder 4, and repro- 
duced. 
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Descripti n 

Technical Field 

[0001] The present invention relates to a receiving 5 
apparatus, a recording apparatus and a reproduction 
apparatus, and a receiving apparatus, a recording 
apparatus and a reproduction apparatus enabling to 
record an interactive program in a digital magnetic 
recording/reproduction apparatus, which Interactive 10 
program allows an interactive exchange of information 
between a viewer and a broadcasting station, for exam- 
ple by transmitting the program by digital CS broadcast- 
ing, adding additional video to original broadcast video, 
and making the viewer who view the video respond. 75 

Background Art 

[0002] Conventionally, there is no this type of appa- 
ratus but there are only home television receivers for 20 
receiving digital CS broadcasting. 
[0003] Fig. 12 is a block diagram illustrating a struc- 
ture of the conventional digital CS television receiver. 
[0004] In fig.12, reference numeral 1 denotes an 
antenna for receiving CS broadcasting. Numeral 2 25 
denotes a receiving unit for receiving the CS broadcast- 
ing received by the antenna 1, and demodulating the 
broadcasting. Numeral 3 denotes a transport decoder 
for descrambling an MPEG transport stream that is 
received and demodulated by the receiving unit 2, and 30 
extracting necessary information from the transport 
stream. Numeral 4 denotes an AV decoder for decoding 
MPEG data concerning video or audio (AV) extracted by 
the transport decoder 3. Numeral 5 denotes an OSD 
(On Screen Display) inserting unit for performing super- 35 
imposition to a video output among outputs of the AV 
decoder 4. Numeral 6 denotes a display for displaying 
an output of the OSD (On Screen Display) inserting unit 
5. Numeral 7 denotes a speaker for outputting an audio 
output among the outputs of the AV decoder 4, as a 40 
sound. 

[0005] Next, an operation will be described. CS 
broadcast waves relayed from a broadcasting station 
(not shown) by a communication satellite (CS) are 
received by the antenna 1 for receiving the CS broad- 45 
casting, and introduced into a digital CS television 
receiver. 

[0006] In the digital CS television receiver, the 
receiving unit 2 selects a CS broadcasting station 
selected by a viewer and demodulates its waves. so 
[0007] Accordingly, an MPEG transport stream is 
demodulated from the waves of the selected CS broad- 
casting station and it is transmitted to the transport 
decoder 3. 

[0008] The transport decoder 3 descrambles the 55 
MPEG transport stream that is previously scrambled by 
the broadcasting station, so that original video can be 
obtained when it is MP EG -decoded later. Then, it 



extracts necessary information, i.e., MPEG data con- 
cerning video or audio (AV) from the descrambled 
MPEG transport stream. 

[0009] The AV decoder 4 executes MPEG decoding 
algorithm to the AV MPEG data that is extracted by the 
transport decoder 3, thereby to expand the data. 
[0010] The On Screen Display inserting unit 5 gen- 
erated On Screen information such as a channel 
selected by the viewer or a program table, and superim- 
poses the information on an original video signal 
demodulated by the AV decoder 4 to output the signal. 
[0011] The display 6 projects the output of the On 
Screen Display inserting unit 5, thereby to normally dis- 
play the original video of the CS broadcasting, and 
when the channel is selected, display video which is 
obtained by superimposing the information such as the 
channel selected by the viewer on the original video, 
until a predetermined time elapses thereafter. 
[001 2] The speaker 7 outputs an audio signal that is 
expanded by the AV decoder 4, as a sound. 
[0013] The conventional digital CS broadcasting 
receiver is constructed as above and thereby multichan- 
nel broadcasting of far more channels than those of the 
ground waves can be viewed. 

[001 4] With the spread of the digital CS broadcast- 
ing receivers, a request to record a broadcast program 
in a magnetic recording/reproduction apparatus, i.e., 
so-called VTR and to reproduce the program at a 
required time is naturally produced. 
[001 5] As described above, in the digital CS broad- 
casting, MPEG transport streams are transmitted as 
broadcasting information and therefore so-called 
DVHS-standard digital VTRs for recording the MPEG 
transport stream on a cassette similar to a widespread 
VHS-standard video cassette, as it is in the digital for- 
mat, and reproducing the same are suggested. 
[0016] In the digital CS broadcasting, digital infor- 
mation other than the original MPEG transport stream 
can also be transmitted. However, some types of the 
digital information require time information, like data 
that is called "programming" for realizing an interactive 
program. The conventional digital VTR cannot cope with 
the recording and reproducing of such digital informa- 
tion, because it merely copes with the recording and 
reproducing of the MPEG transport streams. 
[0017] In addition, when a medium on which the 
"programming" is recorded is fast-forwarded and then 
returned to the normal reproduction process, some- 
times the "programming" should reloaded, and thus 
when the "programming" is one for performing the 
screen processing, sometimes the screen goes black 
for a while. 

[0018] The present invention is made to solve the 
problems of the above-described prior art and an object 
of the present invention is to provide a receiving appara- 
tus, a recording apparatus and a reproduction appara- 
tus, which enable to record and reproduce also digital 
information requiring time information. 
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[0019] In addition, the present invention is made to 
solve the problems of the above-described prior art and 
an object of the present invention is to provide a receiv- 
ing apparatus, a recording apparatus and a reproduc- 
tion apparatus which have no necessity of reloading the 5 
"programming" even when the medium on which the 
■programming" is recorded is fast-forwarded and 
returned to the normal reproduction process. 

Disclosure of the invention io 

[0020] To solve the above problems, a receiving 
apparatus according to claim 1 comprises: an interac- 
tive program receiving unit for receiving interactive pro- 
gram broadcasting which includes an absolute time 75 
when the broadcasting is executed, in a TDT (Time and 
Data Table) and includes at least one of video and audio 
and interactive programming, which are indicated, as a 
part; and a broadcast time obtaining unit for obtaining 
information of the absolute time when the broadcasting 20 
is performed, and managing the absolute time informa- 
tion. 

[0021] According to the present invention, the inter- 
active program broadcasting can be received together 
with the time information which is required in the repro- 25 
duction of the broadcasting. 

[0022] A recording apparatus according to claim 2, 
which records the interactive program received by the 
receiving apparatus of Claim 1 , comprises: a recording 
program information creation unit for creating an SIT as 30 
program information for the recording of the interactive 
program; a time information management unit for 
recording the absolute time information obtained by the 
broadcast time obtaining unit, which information is 
recorded from the TDT, in either of a first descriptor or a 35 
second descriptor of the SIT (Selection Information 
Table); and a storage unit for storing the interactive pro- 
gram received by the interactive program receiving unit, 
in a recording area on a recording medium, and storing 
the absolute time information obtained from the first ao 
descriptor or the second descriptor of the SIT, in 
another area on the recording medium or in a recording 
apparatus. 

[0023] According to the present invention, the inter- 
active program broadcasting can be recorded together 45 
with the absolute time information which is required in 
the reproduction of the broadcasting. 
[0024] A reproduction apparatus according to claim 
3, which reproduces the interactive program recorded in 
the recording apparatus of Claim 2, comprises: a repro- so 
duction time obtaining unit for receiving the absolute 
time information stored in the storage unit, and repro- 
ducing a flow of time at the recording time; a reproduc- 
tion instruction unit for detecting that the interactive 
program is recorded in the storage unit, and issuing a 55 
reproduction instruction automatically or in accordance 
with an instruction by a user; and an interactive program 
execution unit for receiving the reproduction instruction 



and receiving the interactive program from the storage 
unit, thereby to execute the interactive program on the 
basis of the absolute time information obtained by the 
reproduction time obtaining unit, and the reproduction 
apparatus makes the interactive program execution unit 
reproduce the interactive program from the recording 
apparatus. 

[0025] According to the present invention, the inter- 
active program broadcasting can be received together 
with the time information which is required in the repro- 
duction of the broadcasting, and reproduced at the 
same absolute time as that of the recording time. 
[0026] A reproduction apparatus according to claim 
4, which reproduces the interactive program recorded in 
the recording apparatus of claim 2, comprises: an repro- 
duction time obtaining unit for obtaining the absolute 
time information stored in the storage unit; a relative 
time generation unit for generating relative time informa- 
tion on the basis of the absolute time information 
obtained by the reproduction time obtaining unit; an 
reproduction instruction unit for detecting that the inter- 
active program is recorded in the storage unit, and issu- 
ing a reproduction instruction automatically or in 
accordance with an instruction by a user; and an inter- 
active program execution unit for receiving the repro- 
duction instruction and receiving the interactive 
program from the storage unit, thereby to execute the 
interactive program on the basis of the relative time 
information obtained by the relative time generation 
unit, and the reproduction apparatus makes the interac- 
tive program execution unit reproduce the interactive 
program from the recording apparatus. 
[0027] According to the present invention, the inter- 
active program broadcasting can be received together 
with the time information which is required in the repro- 
duction of the broadcasting, and reproduced at a time 
different from that of the recording time. 
[0028] A receiving apparatus according to claim 5 
comprises: an interactive program receiving unit for 
receiving interactive program broadcasting which 
includes an absolute time when the broadcasting is exe- 
cuted and includes at least one of video and audio and 
interactive programming, which are indicated, as a part; 
and a broadcast time obtaining unit for obtaining infor- 
mation of the absolute time when the broadcasting is 
performed, and managing the absolute time informa- 
tion. 

[0029] According to the present invention, the inter- 
active program broadcasting can be received together 
with the time information which is required in the repro- 
duction of the broadcasting. 

[0030] A recording apparatus according to claim 6, 
which records the interactive program received by the 
receiving apparatus of claim 5, comprises: a recording 
program information creation unit for creating program 
information for the recording of the interactive program; 
a time information management unit for performing 
management when the absolute time information 
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obtained by the broadcast time obtaining unit is 
recorded on a recording medium; and a storage unit for 
storing the interactive program received by the interac- 
tive program receiving unit, in a recording area on the 
recording medium, and storing the absolute time infor- 5 
mation in another area on the recording medium or in a 
recording apparatus. 

[0031] According to the present invention, the inter- 
active program broadcasting can be recorded together 
with the absolute time information which is required in 10 
the reproduction of the broadcasting. 
[0032] A reproduction apparatus according to claim 

7, which reproduces the Interactive program recorded in 
the recording apparatus of Claim 6, comprises: a repro- 
duction time obtaining unit for receiving the absolute 15 
time information stored in the storage unit, and repro- 
ducing a flow of time at the recording time; a reproduc- 
tion instruction unit for detecting that the interactive 
program is recorded in the storage unit, and issuing a 
reproduction instruction automatically or in accordance 20 
with an instruction by a user; and an interactive program 
execution unit for receiving the reproduction instruction 
and receiving the interactive program from the storage 
unit, thereby to execute the interactive program on the 
basis of the absolute time information obtained by the 25 
reproduction time obtaining unit, and the reproduction 
apparatus makes the interactive program execution unit 
reproduce the interactive program from the recording 
apparatus. 

[0033] According to the present invention, the inter- 30 
active program broadcasting can be received together 
with the time information which is required in the repro- 
duction of the broadcasting, and reproduced at the 
same absolute time as that of the recording time. 
[0034] A reproduction apparatus according to claim 35 

8, which reproduces the interactive program recorded in 
the recording apparatus of Claim 6, comprises: an 
reproduction time obtaining unit for obtaining the abso- 
lute time information stored in the storage unit; a relative 
time generation unit for generating relative time informa- 40 
tion on the basis of the absolute time information 
obtained by the reproduction time obtaining unit; an 
reproduction instruction unit for detecting that the inter- 
active program is recorded in the storage unit, and issu- 
ing a reproduction instruction automatically or in 45 
accordance with an instruction by a user; and an inter- 
active program execution unit for receiving the repro- 
duction instruction and receiving the interactive 
program from the storage unit, thereby to execute the 
interactive program on the basis of the relative time so 
information obtained by the relative time generation 
unit, and the reproduction apparatus makes the interac- 
tive program execution unit reproduce the interactive 
program from the recording apparatus. 

[0035] According to the present invention, the inter- 55 
active program broadcasting can be received together 
with the time information which is required in the repro- 
duction of the broadcasting, and reproduced at a time 



different from that of the recording time. 
[0036] A receiving apparatus according to claim 9 
comprises: an interactive program receiving unit for 
receiving interactive program broadcasting which 
includes an absolute time when the broadcasting is exe- 
cuted, in a TDT and includes video and audio and inter- 
active programming, which are designated, as a part; a 
time information changing unit for changing information 
of an absolute time of the interactive program received 
by the interactive program receiving unit, into informa- 
tion of a relative time from a program start time; a broad- 
cast time obtaining unit for obtaining the information of 
the absolute time when the broadcasting is performed, 
and managing the absolute time information; and a rel- 
ative time generation unit for generating information of a 
relative time from starting of the interactive program on 
the basis of the start time of the interactive program and 
the absolute time information obtained by the broadcast 
time obtaining unit 

[0037] According to the present invention, the inter- 
active program broadcasting can be received together 
with the time information which is required in the repro- 
duction of the broadcasting. 

[0038] A recording apparatus according to claim 1 0, 
which records the interactive program received by the 
receiving apparatus of Claim 9, comprises: a recording 
program information creation unit for creating an SIT as 
program information for the recording of the interactive 
program; a time information management unit for 
recording the relative time information which is recorded 
from the absolute time information obtained by the 
broadcast time obtaining unit, in a second descriptor of 
the SIT; and a storage unit for storing the interactive 
program whose time information is changed by the time 
information changing unit, in an area on a recording 
medium, and storing the relative time information 
obtained from the second descriptor of the SIT, in 
another area on the recording medium or in a recording 
apparatus. 

[0039] According to the present invention, the inter- 
active program broadcasting can be recorded together 
with the relative time information which is required in the 
reproduction of the broadcasting. 
[0040] According to a recording apparatus of claim 

11, in the recording apparatus of Claim 10, the time 
information management unit records the absolute time 
information in a first descriptor or the second descriptor 
of the SIT, in addition to the relative time information. 
[0041] According to the present invention, the inter- 
active program broadcasting can be recorded together 
with the relative time information which is required in the 
reproduction of the broadcasting. 

[0042] A reproduction apparatus according to claim 

12, which reproduces the interactive program recorded 
in the recording apparatus of Claim 1 0 or 1 1 , comprises: 
a reproduction time obtaining unit for receiving the rela- 
tive time information stored in the storage unit, and 
reproducing a flow of time at the recording time; a repro- 
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duction instruction unit for detecting that the interactive 
program is recorded in the storage unit, and issuing a 
reproduction instruction automatically or in accordance 
with an instruction by a user; and an interactive program 
execution unit for receiving the reproduction instruction 
and receiving the interactive program from the storage 
unit, thereby to execute the interactive program on the 
basis of the relative time information obtained by the 
reproduction time obtaining unit, and the reproduction 
apparatus makes the interactive program execution unit 
reproduce the interactive program from the recording 
apparatus. 

[0043] According to the present invention, the inter- 
active program broadcasting can be received together 
with the time information which is required in the repro- 
duction of the broadcasting, and reproduced at an abso- 
lute time different from that of the recording time. 
[0044] A receiving apparatus according to claim 13 
comprises: an interactive program receiving unit for 
receiving interactive program broadcasting which 
includes an absolute time when the broadcasting is exe- 
cuted and includes video and audio and interactive pro- 
gramming, which are designated, as a part; a time 
information changing unit for changing information of 
the absolute time of the interactive program received by 
the interactive program receiving unit, into information 
of a relative time from a program start time; a broadcast 
time obtaining unit for obtaining information of the abso- 
lute time when the broadcasting is performed, and man- 
aging the absolute time information; and a relative time 
generation unit for generating information of a relative 
time from starting of the interactive program on the 
basis of the start time of the interactive program and the 
absolute time information obtained by the broadcast 
time obtaining unit. 

[0045] According to the present invention, the inter- 
active program broadcasting can be received together 
with the time information which is required in the repro- 
duction of the broadcasting. 

[0046] A recording apparatus according to claim 1 4, 
which records the interactive program received by the 
receiving apparatus of Claim 13, comprises: a recording 
program information creation unit for creating program 
information for the recording of the interactive program; 
a time information management unit for performing 
management when the relative time information which 
is recorded from the absolute time information obtained 
by the broadcast time obtaining unit is recorded on a 
recording medium; and a storage unit for storing the 
interactive program whose time information is changed 
by the time information changing unit, in an area on the 
recording medium, and storing the relative time informa- 
tion in another area on the recording medium or in a 
recording apparatus. 

[0047] According to the present invention, the inter- 
active program broadcasting can be recorded together 
with the relative time information which is required in the 
reproduction of the broadcasting. 



[0048] According to a recording apparatus of claim 

15, in the recording apparatus of Claim 14, the time 
information management unit records the absolute time 
information in addition to the relative time information. 

5 [0049] According to the present invention, the inter- 
active program broadcasting can be recorded together 
with the absolute time information and the relative time 
information, which is required in the reproduction of the 
broadcasting. 

ro [0050] A reproduction apparatus according to claim 

16, which reproduces the interactive program recorded 
in the recording apparatus of Claim 14 or 15, comprises: 
a reproduction time obtaining unit for receiving the rela- 
tive time information stored in the storage unit, and 

75 reproducing a flow of time at the recording time; a repro- 
duction instruction unit for detecting that the interactive 
program is recorded in the storage unit, and Issuing a 
reproduction instruction automatically or in accordance 
with an instruction by a user; and an interactive program 

20 execution unit for receiving the reproduction instruction 
and receiving the interactive program from the storage 
unit, thereby to execute the interactive program on the 
basis of the relative time information obtained by the 
reproduction time obtaining unit, and the reproduction 

25 apparatus makes the interactive program execution unit 
reproduce the interactive program from the recording 
apparatus. 

[0051 ] According to the present invention, the inter- 
active program broadcasting can be transmitted 
30 together with the time information which is required in 
the reproduction of the broadcasting, and reproduced at 
an absolute time different from that of the recording 
time. 

[0052] A receiving apparatus according to claim 1 7 

35 comprises: an interactive program receiving unit for 
receiving interactive program broadcasting wherein a 
time when the broadcasting is executed is indicated by 
a relative time from a start time of a program, which 
broadcasting includes video and audio and interactive 

40 programming, as a part and includes an absolute time 
in a TDT; a start time receiving unit for receiving start 
time information of the interactive program; and a 
broadcast time obtaining unit for obtaining information 
of the absolute time when the broadcasting is per- 

45 formed, and managing the absolute time information. 
[0053] According to the present invention, the inter- 
active program broadcasting can be received together 
with the time information which is required in the repro- 
duction of the broadcasting. 

so [0054] A recording apparatus according to claim 1 8, 
which records the interactive program received by the 
receiving apparatus of Claim 17, comprises: a recording 
program information creation unit for creating an SIT as 
program information for the recording of the interactive 

55 program; a time information management unit for 
recording the absolute time information obtained by the 
broadcast time obtaining unit and relative time informa- 
tion from the start time of the program obtained by the 
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interactive program receiving unit, in a second descrip- 
tor of the SIT; and a storage unit for storing the interac- 
tive program received by the interactive program 
receiving unit, in a recording area on a recording 
medium, and storing the absolute time information and 
the relative time information, which is obtained from the 
second descriptor of the SIT, in another area on the 
recording medium or in a recording apparatus. 
[0055] According to the present invention, the inter- 
active program broadcasting can be recorded together 
with the time information which is required in the repro- 
duction of the broadcasting. 

[0056] According to a recording apparatus of claim 

19, in the recording apparatus of Claim 18, the time 
information management unit records the absolute time 
information in a first descriptor of the SIT. 

[0057] According to the present invention, the inter- 
active program broadcasting can be recorded together 
with the time information which is required in the repro- 
duction of the broadcasting. 

[0058] A reproduction apparatus according to claim 

20, which reproduces the interactive program recorded 
in the recording apparatus of Claim 18 or 19, comprise: 
a reproduction time obtaining unit for receiving the 
absolute time information stored in the storage unit, and 
reproducing a flow of time at the recording time; a repro- 
duction instruction unit for detecting that the interactive 
program is recorded in the storage unit, and issuing a 
reproduction instruction automatically or in accordance 
with an instruction by a user; and an interactive program 
execution unit for receiving the reproduction instruction 
and receiving the interactive program from the storage 
unit, to generate relative time information on the basis of 
the absolute time information obtained by the reproduc- 
tion time obtaining unit and the program start time infor- 
mation obtained from the storage unit, thereby to 
execute the interactive program, and the reproduction 
apparatus makes the interactive program execution unit 
reproduce the interactive program from the recording 
apparatus. 

[0059] According to the present invention, the inter- 
active program broadcasting can be transmitted 
together with the time information which is required in 
the reproduction of the broadcasting, and reproduced at 
an absolute time different from that of the recording 
time. 

[0060] A receiving apparatus according to claim 21 
comprises: an interactive, program receiving unit for 
receiving interactive program broadcasting wherein a 
time when the broadcasting is executed is indicated by 
a relative time from a start time of a program, which 
broadcasting includes video and audio and interactive 
programming, as a part, and includes an absolute time; 
a start time receiving unit for receiving start time infor- 
mation of the interactive program; and a broadcast time 
obtaining unit for obtaining information of the absolute 
time when the broadcasting is performed, and manag- 
ing the absolute time information. 



[0061] According to the present invention, the inter- 
active program broadcasting can be received together 
with the time information which is required in the repro- 
duction of the broadcasting. 

5 [0062] A recording apparatus according to claim 22, 
which records the interactive program received by the 
receiving apparatus of Claim 21 , comprises: a recording 
program information creation unit for creating program 
information for the recording of the interactive program; 

w a time information management unit for recording the 
absolute time information obtained by the broadcast 
time obtaining unit and information of a relative time 
from the start time of the program obtained by the inter- 
active program receiving unit; and a storage unit for 

75 storing the interactive program received by the interac- 
tive program receiving unit, in a recording area on a 
recording medium, and storing the absolute time infor- 
mation and the relative time information, in another area 
on the recording medium or in a recording apparatus. 

20 [0063] According to the present invention, the inter- 
active program broadcasting can be recorded together 
with the time information which is required in the repro- 
duction of the broadcasting. 

[0064] A reproduction apparatus according to claim 

25 23, which reproduces the interactive program recorded 
in the recording apparatus of Claim 22, comprises: a 
reproduction time obtaining unit for receiving the abso- 
lute time information stored in the storage unit, and 
reproducing a flow of time at the recording time; a repro- 

30 duction instruction unit for detecting that the interactive 
program is recorded in the storage unit, and issuing a 
reproduction instruction automatically or in accordance 
with an instruction by a user; and an interactive program 
execution unit for receiving the reproduction instruction 

35 and receiving the interactive program from the storage 
unit, to generate relative time information on the basis of 
the absolute time information obtained by the reproduc- 
tion time obtaining unit and the program start time infor- 
mation obtained from the storage unit, thereby to 

40 execute the interactive program, and the reproduction 
apparatus makes the interactive program execution unit 
reproduce the interactive program from the recording 
apparatus. 

[0065] According to the present invention, the inter- 
45 active program broadcasting can be transmitted 
together with the time information which is required in 
the reproduction of the broadcasting, and reproduced at 
an absolute time different from that of the recording 
time. 

so [0066] A receiving apparatus according to claim 24 
comprises: an interactive program receiving unit for 
receiving interactive program broadcasting wherein a 
time when the broadcasting is executed is indicated by 
a relative time from a start time of a program, which 

55 broadcasting includes video and audio and interactive 
programming, as a part and includes an absolute time 
in a TDT; a start time receiving unit for receiving start 
time information of the interactive program; a broadcast 
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time obtaining unit for obtaining information of the abso- 
lute time when the broadcasting is performed, and man- 
aging the absolute time information; and a relative time 
generation unit for generating information of a relative 
time from starting of the interactive program, on the 
basis of the start time information of the interactive pro- 
gram, which is obtained by the start time receiving unit 
and the absolute time information obtained by the 
broadcast time obtaining unit. 

[0067] According to the present invention, the inter- 
active program broadcasting can be received together 
with the time information which is required in the repro- 
duction of the broadcasting. 

[0068] A recording apparatus according to claim 25, 
which records the interactive program received by the 
receiving apparatus of Claim 24, comprises: a recording 
program information creation unit for creating a SIT as 
program information for the recording of the interactive 
program; a time information management unit for 
recording relative time information which is recorded 
from the absolute time information obtained by the 
broadcast time obtaining unit, in a second descriptor of 
the SIT; and a storage unit for storing the interactive 
program in a recording area on a recording medium, 
and storing the relative time obtained from the second 
descriptor of the SIT, in another area on the recording 
medium or in a recording apparatus. 
[0069] According to the present invention, the inter- 
active program broadcasting can be recorded together 
with the time information which is required in the repro- 
duction of the broadcasting. 

[0070] According to a recording apparatus of claim 

26, in the recording apparatus of Claim 25, the time 
information management unit records the absolute time 
information in a first descriptor of the SIT 

[0071] According to the present invention, the inter- 
active program broadcasting can be recorded together 
with the time information which is required in the repro- 
duction of the broadcasting. 

[0072] A reproduction apparatus according to claim 

27, which reproduces the interactive program recorded 
in the recording apparatus of Claim 25 or 26, comprises: 
a reproduction time obtaining unit for receiving the rela- 
tive time information stored in the storage unit, and 
reproducing a flow of time at the recording time; a repro- 
duction instruction unit for detecting that the interactive 
program is recorded in the storage unit, and issuing a 
reproduction instruction automatically or in accordance 
with an instruction by a user; and an interactive program 
execution unit for receiving the reproduction instruction 
and receiving the interactive program from the storage 
unit, thereby to execute the interactive program on the 
basis of the relative time information obtained by the 
reproduction time obtaining unit, and the reproduction 
apparatus reproduces the interactive program from the 
recording apparatus. 

[0073] According to the present invention, the inter- 
active program broadcasting can be transmitted 



together with the time information which is required in 
the reproduction of the broadcasting, and reproduced at 
an absolute time different from that of the recording 
time. 

5 [0074] A receiving apparatus according to claim 28 
comprises: an interactive program receiving unit for 
receiving interactive program broadcasting wherein a 
time when the broadcasting is executed is indicated by 
a relative time from a start time of a program, which 

w broadcasting includes video and audio and interactive 
programming, as a part; a start time receiving unit for 
receiving start time information of the interactive pro- 
gram; a broadcast time obtaining unit for obtaining infor- 
mation of the absolute time when the broadcasting is 

is performed, and managing the absolute time informa- 
tion; and a relative time generation unit for generating 
information of a relative time from starting of the interac- 
tive program, on the basis of the start time information 
of the interactive program, which is obtained by the start 

20 time receiving unit and the absolute time information 
obtained by the broadcast time obtaining unit. 
[0075] According to the present invention, the inter- 
active program broadcasting can be received together 
with the time information which is required in the repro- 

25 duction of the broadcasting. 

[0076] A recording apparatus according to claim 29, 
which records the interactive program received by the 
receiving apparatus of Claim 28, comprises: a recording 
program information creation unit for creating program 

30 information for the recording of the interactive program; 
a time information management unit for recording rela- 
tive time information which is recorded from the abso- 
lute time information obtained by the broadcast time 
obtaining unit; and a storage unit for storing the interac- 

35 five program in a recording area on a recording medium, 
and storing the relative time in another area on the 
recording medium or in a recording apparatus. 
[0077] According to the present invention, the inter- 
active program broadcasting can be recorded together 

40 with the time information which is required in the repro- 
duction of the broadcasting. 

[0078] A reproduction apparatus according to claim 
30, which reproduces the interactive program recorded 
in the recording apparatus of Claim 29, comprises: a 

45 reproduction time obtaining unit for receiving the relative 
time information stored in the storage unit, and repro- 
ducing a flow of time at the recording time; a reproduc- 
tion instruction unit for detecting that the interactive 
program is recorded in the storage unit, and issuing a 

so reproduction instruction automatically or in accordance 
with an instruction by a user; and an interactive program 
execution unit for receiving the reproduction instruction 
and receiving the interactive program from the storage 
unit, thereby to execute the interactive program on the 

55 basis of the relative time information obtained by the 
reproduction time obtaining unit, and the reproduction 
apparatus reproduces the interactive program from the 
recording apparatus. 
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[0079] According to the present invention, the inter- 
active program broadcasting can be transmitted 
together with the time information which is required in 
the reproduction of the broadcasting, and reproduced at 
an absolute time different from that of the recording 
time. 

[0080] According to a receiving apparatus of claim 

31, in the receiving apparatus of any of Claims 1, 5, 9, 
13, 17, 21, 24, and 28, the time information transmitted 
together with a transport stream including the interac- 
tive program is information of a relative time from start- 
ing of each program. 

[0081] According to the present invention, the inter- 
active program broadcasting can be received together 
with the time information which is required in the repro- 
duction of the broadcasting. 

[0082] According to a recording apparatus of claim 

32, the recording apparatus of any of Claims 2 t 6, 10, 
14, 18, 22, 25, and 29, comprises: recording medium 
running state change detection means for detecting a 
change in a running state of the recording medium in 
the storage unit; and running state information updating 
means for updating running state change information 
which reflects the change in the running state of the 
recording medium, when the recording medium running 
state change detection means detect the change in the 
running state of the recording medium. 

[0083] According to the present invention, the inter- 
active program broadcasting can be recorded together 
with the time information which is required in the repro- 
duction of the broadcasting. 

[0084] According to a recording apparatus of claim 

33, in the recording apparatus of Claim 32, the running 
state information updating means write the running 
state change information in the SIT. 

[0085] According to the present invention, the inter- 
active program broadcasting can be recorded together 
with the time information which is required in the repro- 
duction of the broadcasting. 

[0086] According to a recording apparatus of claim 

34, in the recording apparatus of Claim 32, the running 
state information updating means update the running 
state change information in program units. 

[0087] According to the present invention, the inter- 
active program broadcasting can be recorded together 
with the time information which is required in the repro- 
duction of the broadcasting. 

[0088] According to a recording apparatus of claim 

35, in the recording apparatus of Claim 32, the running 
state information updating means update the running 
state change information in recording apparatus units. 
[0089] According to the present invention, the inter- 
active program broadcasting can be recorded together 
with the time information which is required in the repro- 
duction of the broadcasting. 



Brief Description of the Drawings 
[0090] 

5 Fig.1 is a block diagram illustrating structures of a 
receiving apparatus, a recording apparatus, and a 
reproduction apparatus, according to a first embod- 
iment of the present invention. 
Rg.2 is a block diagram superordinate-conceptually 

w representing a variation of the receiving apparatus, 
the recording apparatus, and the reproduction 
apparatus of fig. 1. 

Fig.3 is a block diagram superordinate-conceptually 
representing a variation of the receiving apparatus, 
75 the recording apparatus, and the reproduction 
apparatus of fig.1 . 

Fig.4 is a block diagram superordinate-conceptually 
representing a variation of the receiving apparatus, 
the recording apparatus, and the reproduction 

20 apparatus of fig.1 . 

Hg.5 is a block diagram superordinate-conceptually 
representing a variation of the receiving apparatus, 
the recording apparatus, and the reproduction 
apparatus of fig.1. 

25 Fig. 6 is a block diagram superordinate-conceptually 
representing a variation of the receiving apparatus, 
the recording apparatus, and the reproduction 
apparatus of fig.1. 

Fig.7 is a block diagram superordinate-conceptually 
30 representing a variation of the receiving apparatus, 
the recording apparatus, and the reproduction 
apparatus of fig.1 . 

Fig.8 is a block diagram superordinate-conceptually 
representing a variation of the receiving apparatus, 
35 the recording apparatus, and the reproduction 
apparatus of fig.1. 

Fig.9 is a block diagram superordinate-conceptually 
representing a variation of the receiving apparatus, 
the recording apparatus, and the reproduction 

40 apparatus of fig.1 . 

Fig.1 0 is a block diagram superordinate-conceptu- 
ally representing a variation of the receiving appa- 
ratus, the recording apparatus, and the 
reproduction apparatus of fig.1 . 

45 Rg.11 is a block diagram superordinate-conceptu- 
ally representing a variation of the receiving appa- 
ratus, the recording apparatus, and the 
reproduction apparatus of fig.1. 
Fig. 12 is a block diagram illustrating a structure of a 

so conventional CS broadcasting receiver. 

Fig.1 3 is an explanatory diagram illustrating a struc- 
ture of a transport stream. 
Fig.14 is an explanatory diagram illustrating a 
packet ID of a PAT. 

55 Fig.15 is an explanatory diagram illustrating a PMT 
as a PID of a packet. 

Fig.1 6 is an explanatory diagram illustrating an 
example of a hierarchical structure of a transport 
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stream. 

Fig. 17 is an explanatory diagram illustrating a 
packet ID of a NIT. 

Fig. 18 is an explanatory diagram illustrating a data 
structure of a DIT. 

Fig.19 is an explanatory diagram illustrating a data 
structure of a SIT. 

Fig.20 is a block diagram illustrating time informa- 
tion and version number changing means of a 
receiving apparatus, a recording apparatus, and a 
reproduction apparatus, according to a second 
embodiment of the present invention. 
Figs.21 (a) to 21 (h) are time charts showing a fast 
forward operation and a normal reproduction in the 
receiving apparatus, the recording apparatus, and 
the reproduction apparatus of the second embodi- 
ment. Fig.21 (a) is a diagram showing a state where 
information is successively recorded in recording of 
programs. Fig.21 (b) is a diagram showing a state 
where a program 1 of a channel A is interrupted and 
changed into a program 2. Fig.21 (c) is a diagram 
showing a state where the waves shown in fig.21 (b) 
are recorded on a tape. Fig.21 (d) is a diagram 
showing a state where part of the tape is fast-for- 
warded during reproduction of the tape. Fig.21 (e) is 
a diagram showing a state where a program is 
replace with another program. Fig.21 (f) is a dia- 
gram showing a state where recording of a program 
is interrupted in the middle of the recording of the 
program and then recording is resumed from the 
beginning of a next program. Fig.21 (g) is a diagram 
showing a case where a tape on which the record- 
ing is performed in the state shown in fig.21 (f) is 
successiveiy normal-reproduced. Fig.21 (h) is a dia- 
gram showing a state where the fast forward is per- 
formed in a section including a DIT which is added 
to a part corresponding to the beginning of the next 
program. 

Fig.22 is a diagram illustrating a format of an inter- 
active program. 

Fig.23 is a diagram illustrating a structure of a SIT 
in the receiving apparatus, the recording apparatus, 
and the reproduction apparatus of the second 
embodiment 

Fig.24 is a diagram showing effects which are 
obtained when the fast forward operation and the 
normal reproduction is performed in the receiving 
apparatus, the recording apparatus, and the repro- 
duction apparatus of the second embodiment 

Best Mode for Carrying out the Invention 

Embodiment 1 . 

[0091] Fig.1 illustrates a transmitting apparatus, a 
receiving apparatus, and a recording apparatus accord- 
ing to a first embodiment of the present invention. 
Numeral 1 denotes an antenna for receiving CS broad- 



casting. Numeral 2 denotes a receiving unit for receiv- 
ing the CS broadcasting received by the antenna 1 , and 
demodulating the broadcasting. Numeral 3 denotes a 
transport decoder for descrambling an MPEG transport 

5 stream that is received and demodulated by the receiv- 
ing unit 2, and extracting necessary information from 
the transport stream. Numeral 4 denotes an AV decoder 
for decoding MPEG data concerning video or audio 
(AV) extracted by the transport decoder 3. Numeral 5 

7 o denotes an OSD (On Screen Display) inserting unit for 
performing superimposition to a video output among 
outputs of the AV decoder 4. Numeral 6 denotes a dis- 
play for displaying an output of the OSD (On Screen 
Display) inserting unit 5. Numeral 7 denotes a speaker 

75 for outputting an audio output among the outputs of the 
AV decoder 4, as a sound. 

[0092] In addition, numeral 8 denotes a CPU which 
is added in the first embodiment. The CPU processes 
data which is stored in a RAM 9 on the basis of pro- 

20 gramming stored in a ROM 1 0, thereby to execute pro- 
graming which realizes an "interpreter* for interpreting 
and executing "programming" constituting an interactive 
program, or control the whole of the receiving appara- 
tus, the recording apparatus, and the reproduction 

25 apparatus. 

[0093] Numeral 1 1 denotes a composition unit for 
rewiring time information included in the MPEG trans- 
port stream that is extracted by the transport decoder 3, 
as required. The composition unit restructures program 

30 information as a SIT when it is stored in a DVHS record- 
ing/reproduction apparatus 12. 
[0094] Numeral 12 denotes a DVHS record- 
ing/reproduction apparatus for recording the MPEG 
transport stream output from the composition unit 1 1 as 

35 it is in the digital format, and reproducing the transport 
stream. 

[0095] Next, an operation will be described. CS 
broadcast waves relayed from a broadcasting station 
(not shown) by a communication satellite (CS) are 
40 received by the antenna 1 for receiving the CS broad- 
casting, and introduced into a digital CS television 
receiver. 

[0096] in the digital CS television receiver, the 
receiving unit 2 selects a CS broadcasting station 
45 selected by a viewer, receives waves only from the 
selected CS broadcasting station, and demodulates the 
waves. 

[0097] Accordingly, an MPEG transport stream is 
demodulated from the waves of the selected CS broad- 
50 casting station and this is transmitted to the transport 
decoder 3. 

[0098] The transport decoder 3 descrambles the 
MPEG transport stream that is scrambled previously by 
the broadcasting station, so that original video can be 
55 obtained when MPEG decoding is performed later. 
Then, the transport decoder extracts necessary infor- 
mation, i.e., MPEG data concerning video or audio (AV), 
from the descrambled MPEG transport stream. 
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[0099] The AV decoder 4 executes MPEG decoding 
algorithm to the AV MPEG data that is extracted by the 
transport decoder 3, thereby to expand the data. 
[0100] The On Screen Display inserting unit 5 gen- 
erates On Screen information such as a channel 
selected by the viewer or a program table, and superim- 
poses the information on an original video signal 
demodulated by the AV decoder 4 to output the signal. 
[0101] The display 6 projects the output of the On 
Screen Display inserting unit 5, thereby to normally dis- 
play the original video of the CS broadcasting, and 
when the channel is selected, display video that is 
obtained by superimposing the information such as the 
channel selected by the viewer on the original video, 
until a predetermined time elapses thereafter. 
[0102] The speaker 7 outputs an audio signal that is 
expanded by the AV decoder 4, as a sound. 
[0103] The composition unit 11 changes time infor- 
mation that is added by the broadcasting station to the 
MPEG transport stream descrambled by the transport 
decoder 3, as required. 

That is, © when the time information included in 
the MPEG transport stream (or data stream) trans- 
mitted from the broadcasting station is absolute 
time information, the composition unit outputs the 
information without changing. In this case, this 
absolute time information is transmitted by a TDT, in 
the case of MPEG transport stream. 
@ Even when the time information included in the 
MPEG transport stream (or data stream) is the 
absolute time information, the composition unit 
sometimes changes the absolute time information 
to relative information from a program start time as 
well as outputs an elapsed time of the program. 
© When the time information included in the 
MPEG transport stream (or data stream) is the rel- 
ative time information, the composition unit 
changes the relative time information to the abso- 
lute time information as well as writes the program 
start time. 

@ Even when the time information included in the 
MPEG transport stream (or data stream) is the rel- 
ative time information, the composition unit outputs 
the time information without changing. 

[0104] The DVHS recording/reproduction appara- 
tus 12 records the MPEG transport stream (or data 
stream) including the time information which is changed 
by the composition unit 1 1 as required, on a widespread 
VHS-standard video cassette tape, as it is in the digital 
format 

[0105] At the reproduction time, the DVHS record- 
ing/reproduction apparatus transmits a transport stream 
(or data stream) which is almost the same as that trans- 
mitted from the broadcasting station, to the transport 
decoder 3 so as to reproduce the video and audio of the 
recorded program. 



[0106] Accordingly, at the reproduction time in the 
case where the recording © is performed, contents of 
the recorded program are reproduced according to the 
absolute time, on the basis of the absolute time 

5 recorded on the tape. 

[0107] At the reproduction time in the case where 
the recording @ is performing, the contents of the 
recorded program are reproduced according to the rela- 
tive time recorded on the tape. 

?o [0108] At the reproduction time in the case where 
the recording (D is performed, a relative time is 
obtained from a program start time which is previously 
recorded on the tape and an absolute time, and the con- 
tents of the program are reproduced according to the 

75 relative time. 

[0109] At the reproduction time in the case where 
the recording ® is performed, the contents of the 
recorded program are reproduced according to the rela- 
tive time which is previously recorded on the tape. 

20 [0110] Generally in the digital broadcasting, various 
types of information such as video and audio are trans- 
mitted by a transport stream as shown in fig. 13. Rg.13 
is reprinted from fig.11-16 on page 248 in "Latest Man- 
ual of MPEG" published on August 1, 1994, by ASCII 

25 Corporation. In the figure, numeral 601 denotes a trans- 
port stream. The transport stream is constructed by 
arranging a lot of transport stream packets (hereinafter 
referred to as TS packet or TSP) 602 of fixed length. A 
packet ID (PID) 607 indicating a type of data contained 

30 in each packet is added to the TS packet 602. The TS 
packet 602 further includes a synchronous byte infor- 
mation 603 for allowing a decoder to detect a head of 
the TS packet, an error indicator information 604 for 
indicating the presence or absence of a bit error in this 

35 packet, a unit start indicator information 605 for indicat- 
ing that a new PES packet or section starts from this TS 
packet, a packet priority information 606 for indicating 
significance of Pay Load in this packet, a scramble con- 
trol information 608 for indicating the presence or 

40 absence, and a class of scrambling in this packet, an 
adaptation field control information 609 for indicating 
the presence or absence of an adaptation field and the 
presence or absence of the Pay Load in this packet, a 
cyclic counter information 610 which is information for 

45 detecting whether a packet having the same PID is 
partly rejected midway, an adaptation field information 
61 1 to which additional information concerning an indi- 
vidual stream or stuffing byte (inefficient data byte) can 
be optionally registered, and a Pay Load information 

so 612 as effective packet data. 

[0111] In addition, the adaptation field information 
611 includes a discontinuous indicator information 613 
for indicating that a system clock is reset and contents 
are changed in a next packet having the same PID, a 

55 random access indicator information 614 for indicating a 
sequence header of video or a frame start of audio and 
indicating an entry point of a random access, a stream 
priority indicator information 615 for indicating that a 
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important part of the individual stream is in the Pay 
Load of this packet, and a splice count-down informa- 
tion 616 for indicating the number of transport packets 
having the same PID before an editable point. 
[0112] Hereinafter, to simplify the description, 
assume that the transport stream transmits two pro- 
grams, i.e., a program 1 and a program 2. In this case, 
different packet IDs are given to a TS packet for video of 
the program 1 (hereinafter referred to as TSP video 1), 
a TS packet for audio of the program 1 (hereinafter 
referred to as TSP audio 1 ), a TS packet for video of the 
program 2 (hereinafter referred to as TSP video 2), and 
a TS packet for audio of the program 2 (hereinafter 
referred to as TSP audio 2), respectively. Further, a TS 
packet for transmitting information indicating which 
packet ID is assigned to which information, i.e., a PMT 
(Program Map Table), is set in each program. 
[0113] Assume that a PMT corresponding to the 
program 1 is referred to as TSP-PMT 1 and a PMT cor- 
responding to the program 2 is referred to as TSP-PMT 
2. The PMT contains a packet ID of a TS packet for 
video or audio of its corresponding program. In addition, 
there are a TS packet for transmitting a PAT (Program 
Association Table) which represents a correspondence 
between a packet ID of a TS packet containing the PMT 
and a program number (which TS packet is hereinafter 
referred to as TSP- PAT), and a TS packet for transmit- 
ting a NIT which represents a state of a data transmis- 
sion system of the broadcasting (hereinafter referred to 
as TSP-NIT) and the like, as information concerning the 
whole broadcasting. A packet ID is assigned to each TS 
packet. 

[0114] Fig.14 is reprinted from fig.8-9 on page 144 
in "Practical Manual of MPEG" published on November 
1, 1995, by ASCII Corporation. This figure illustrates a 
PAT that represents the correspondence between each 
program number (1 6 bits) and a packet ID of a PMT of 
that program. The PAT includes a table ID 701 for indi- 
cating a class of a table, a transport stream ID 702 for 
identifying a stream (multiplexed coded data), a version 
number information 703 to which the addition is per- 
formed at every renewal of the content in the table, a 
current next indicator information 704 which is used to 
identify new and old versions when they are transmitted 
simultaneously, a program number information 705 for 
identifying each program, a network PID 706 for indicat- 
ing a PID of a network information table, a program map 
PID 707 for indicating a PID of a program map table and 
the like. 

[0115] Further, fig. 15 is reprinted from fig.8-10 on 
page 145 in the above-described "Practical Manual of 
MPEG". This figure illustrates a PMT that represents a 
PID of a packet for transmitting a stream such as video, 
audio and additional data which constitute a program, 
for each program number. The PMT includes a table ID 
801 for indicating a class of a table, a PCR PID 802 for 
indicating a PID of a packet which contains a clock 
(PCR) as a reference at the decoding time, a stream 



type information 803 for indicating a type of information 
included in a data stream and the like. 
[0116] Further, fig. 16 is reprinted from fig. 11 -17 on 
page 250 in the above-described "Latest Manual of 

5 MPEG". This figure illustrates an example of a hierarchi- 
cal structure of a transport stream. PMTs 902 and 903 
exist in one layer below the PAT 901 , a video stream 904 
and an audio stream 905 exist in one layer below the 
PMT 902, and a video stream 906 and an audio stream 

10 907 exist in one layer below the program map table 903, 
respectively. 

[01 1 7] Fig. 1 7 is reprinted from fig.8-1 1 on page 1 46 
in the above-described "Practical Manual of MPEG". 
This figure illustrates a NIT that represents physical 

75 intonation concerning a transmission path. The NIT 
includes a table ID 1001 for indicating a class of a table, 
a network ID 1 002 for identifying a network and the like. 
[0118] As examples of the transport streams to be 
input and output between the transport decoder and the 

20 DVHS recording/reproduction apparatus, there are any 
transport streams before being demultiplexed or partial 
transport streams. The partial transport stream is a bit- 
stream that is obtained by removing transport packets 
having no relation to particularly selected one or more 

25 programs, from transport packets of MPEG2. 

[01 19] A DIT indicates a change point at which pro- 
gram arrangement information of a program transmitted 
by a partial transport stream may be discontinuous. A 
SIT shows information for indicating information which 

30 concerns a program transmitted by a partial transport 
stream. 

[0120] Fig.18 illustrates a data structure of the 
above-described DIT. The DIT includes information 
1 501 for identifying a table, information 1502 for indicat- 
35 ing a selection syntax, information 1503 for showing a 
section length, and information 1504 for showing a 
change flag and the like. 

[0121] Fig. 19 illustrates a data structure of the 
above-described SIT. The SIT includes information 
40 1 601 for identifying a table, information 1 602 for indicat- 
ing a selection syntax, information 1603 for showing a 
section length, information 1604 for showing a version 
number, information 1605 for showing a current next 
instruction, information 1606 for showing a section 
45 number, information 1607 for showing a last section 
number, information 1608 for showing a transmission 
information loop length, an area 1609 for a descriptor, 
information 1 610 for a service identification, information 
1 61 1 for showing a progress state, information 161 2 for 
so showing a service loop length, an area 1613 for a 
descriptor, an area 1 614 for a CRC and the like. 
[01 22] As examples of a descriptor to be described 
in the SIT, the following are cited: 
[0123] That is, discrimination of broadcasting dis- 
ss tributors, control of reproduction of a VTR, display of a 
channel barner of EPG, display of broadcast contents 
and the like. 

[0124] Among these descriptors, interactive pro- 
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gram control information corresponds to a "player", and 
it interprets "programming" which is transmitted by a 
transport stream on the basis of the flow of time made 
by absolute time information included in a flag to be 
used, by using an interpreter realized by programming 5 
of the CPU in the receiving unit. 
[0125] This "programming" can, for example, real- 
ize a simple moving image reproduction of moving a 
simple moving image in the background of a still picture, 
or an interactive exchange of a viewer's responding to a 10 
questionnaire which is sent by a broadcasting station. 
[0126] This "programming" creates an image that is 
moved on the basis of the flow of time made by the 
absolute time information transmitted by a transport 
stream. 15 
[0127] Here, the broadcasting station transmits the 
absolute time information as time information because 
generally in the satellite digital broadcasting, there is a 
possibility of a time lag from the ground time. Accord- 
ingly, it transmits the time as a reference for processing 20 
by the receiving apparatus. 

[0128] Figs.2 to 11 represent superordinate-con- 
ceptually variations of the receiving unit, the recording 
unit, and the reproducing unit. 

[0129] First, an apparatus shown in fig.2 does not 25 
manipulate contents of a service (program) and writes 
these contents and absolute time information on a tape. 
Then, at the reproduction time, the apparatus repro- 
duces the contents on the basis of the absolute time 
information recorded on the tape. 30 
[0130] In fig.2, numeral 100 denotes an interactive 
program receiving unit for receiving interactive program 
broadcasting which includes an absolute time in a TDT 
and includes at least one of video and audio and inter- 
active programming, as a part, which absolute time is 35 
indicated therein. Numeral 110 denotes a broadcast 
time obtaining unit for obtaining information of the abso- 
lute time when the broadcasting is to be performed, and 
managing the absolute time information. Numeral 112 
denotes a time information management unit for record- 40 
ing the absolute time information obtained by the broad- 
cast time obtaining unit 110, which absolute time 
information is recorded from the TDT, in a first descrip- 
tor in a SIT. Numeral 113 denotes a recording program 
information creation unit for creating a SIT as program 45 
information for the recording of the interactive program. 
Numeral 1 20 denotes a storage unit for storing the inter- 
active program received by the interactive program 
receiving unit 100, in a recording area on a recording 
medium, and recording the absolute time information so 
obtained from the first descriptor in the SIT, in another 
area on the recording medium or in a recording appara- 
tus. Numeral 130 denotes a reproduction time obtaining 
unit for receiving the absolute time information stored in 
the storage unit 120, and reproducing a flow of time in 55 
the recording. Numeral 140 denotes a reproduction 
instruction unit for detecting that the interactive program 
is recorded in the storage unit 120, and issuing a repro- 



duction instruction automatically or in accordance with 
an instruction by a user. Numeral 150 denotes an inter- 
active program execution unit for receiving the repro- 
duction instruction and receiving the interactive 
program from the storage unit 120, thereby to execute 
the interactive program on the basis of the absolute time 
obtained from the reproduction time obtaining unit 130. 
[0131] Next, the operation will be described. The 
interactive program receiving unit 100 corresponds to 
the CS antenna 1 , the receiving unit 2, and the transport 
decoder 3 in fig.1, and it selects an interactive program 
from an MPEG transport stream transmitted by the 
broadcasting station. The broadcast time obtaining unit 
1 10 corresponds to the CPU 8 in fig.1, and it extracts 
the absolute time information from the TDT of the 
MPEG transport stream transmitted by the broadcasting 
station and manages the information. 
[0132] The time information management unit 112 
corresponds to the CPU 8 in fig.1, and it records the 
absolute time information obtained by the broadcast 
time obtaining unit 1 1 0, which absolute time information 
is recorded from the TDT, in the first descriptor in the 
SIT. 

[0133] The recording program information creation 
unit 113 corresponds to the CPU 8 in fig.1, and it cre- 
ates the SIT as program information for the recording of 
the interactive program. 

[0134] The storage unit 120 corresponds to the 
DVHS recording/reproduction apparatus 12 in fig.1, and 
it records the MPEG transport stream transmitted by the 
broadcasting station, together with the absolute time 
information obtained by the broadcast time obtaining 
unit 1 10, on a VHS video cassette, as it is in the digital 
format. At that time, the time information to be recorded 
is input to the first descriptor in the SIT. Accordingly, 
even when a program requiring time information, like 
the programming of the interactive program is included 
in the MPEG transport stream, this can be recorded 
without a hitch. 

[0135] The reproduction instruction unit 140 corre- 
sponds to a so-called remote control apparatus or the 
CPU 8 in fig.1, and it detects that the interactive pro- 
gram is recorded in the storage unit 120 and issues the 
reproduction instruction automatically or in accordance 
with an instruction by a user. 

[0136] The reproduction time obtaining unit 130 
corresponds to the CPU 8 in fig.1 , and it reproduces the 
time information reproduced from the storage unit 120 
at the reproduction time. 

[0137] The interactive program reproduction unit 
1 50 corresponds to the CPU 8 in fig.1 , and it interprets 
the programming of the interactive program included in 
the MPEG transport stream which is reproduced from 
the storage unit 120, in accordance with an instruction 
of the reproduction instruction unit 140, by an inter- 
preter realized by programming of the CPU 8. Thereby, 
it can reproduce the so-called interactive program of 
displaying an image including a question which is previ- 
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ously prepared by the broadcasting station, making a 
viewer respond to the question by a remote control 
operation or the like, and transmitting the response to 
the broadcasting station. 

[0138] In this apparatus shown in fig.2, the absolute s 
time information included in the MPEG transport stream 
is written on the tape, whereby the interactive program 
can be reproduced. However, the reproduction cannot 
be executed by utilizing the time information. 
[01 39] In this case, this programming of the interac- 10 
tive program is one which supports video and can real- 
ize display of simple graphics or number inputting. 
[0140] In the apparatus of fig.2, the absolute time 
information is recorded in the first descriptor of the SIT, 
which can record only the absolute time. However, the 15 
absolute time information can be recorded in a second 
descriptor which can record both of the absolute time 
and a relative time from starting of the program. 
[0141] In addition, the SIT is recorded in another 
recording area on the tape of a DVHS cassette or the 20 
like. However, the SIT can be recorded in a recording 
apparatus such as a memory other than the tape of a 
DVC or the like, or in a memory of a recording/reproduc- 
tion apparatus such as a DVHS deck itself. Here, the 
another recording area on the DVHS cassette tape, the 25 
DVC cassette memory, and the memory of the DVHS 
deck can record both of the absolute time and the rela- 
tive time from the starting of the program. 
[0142] An apparatus shown in fig.3 does not manip- 
ulate contents of a service (program) and writes these 30 
contents and absolute time information on a tape. Then, 
at the reproduction time, the apparatus reproduces the 
contents on the basis of the absolute time information 
recorded on the tape. 

[0143] This apparatus corresponds to the appara- 35 
tus shown in fig.2. However, while the apparatus of fig.2 
utilizes the absolute time information transmitted by the 
TDT of the MPEG transport stream, the apparatus of 
fig.3 utilizes absolute time information transmitted in 
ordinary transmission formats, without limiting particu- 40 
larly to the TDT. 

[0144] In fig.3, numeral 200 denotes an interactive 
program receiving unit for receiving interactive program 
broadcasting which includes an absolute time and 
includes at least one of video and audio and interactive 45 
programming, as a part, which absolute time is indi- 
cated therein. Numeral 210 denotes a broadcast time 
obtaining unit for obtaining information of the absolute 
time when the broadcasting is to be performed, and 
managing the absolute time information. Numeral 212 so 
denotes a time information management unit for per- 
forming management in the recording of the absolute 
time information obtained by the broadcast time obtain- 
ing unit 210. Numeral 213 denotes a recording program 
information creation unit for creating program informa- 55 
tion for the recording of the interactive program. 
Numeral 220 denotes a storage unit for storing the inter- 
active program received by the interactive program 



receiving unit 200, in a recording area on a recording 
medium, and recording the absolute time information, in 
another area on the recording medium or in a recording 
apparatus. Numeral 230 denotes a reproduction time 
obtaining unit for receiving the absolute time information 
stored in the storage unit 220, and reproducing a flow of 
time in the recording. Numeral 240 denotes a reproduc- 
tion instruction unit for detecting that the interactive pro- 
gram is recorded in the storage unit 220, and issuing a 
reproduction instruction automatically or in accordance 
with an instruction by a user. Numeral 250 denotes an 
interactive program execution unit for receiving the 
reproduction instruction and receiving the interactive 
program from the storage unit 220, thereby to execute 
the interactive program on the basis of the absolute time 
obtained from the reproduction time obtaining unit 230. 
[0145] Next, the operation will be described. The 
interactive program receiving unit 200 corresponds to 
the CS antenna 1 , the receiving unit 2, and the transport 
decoder 3 in fig. 1, and it selects an interactive program 
from a data stream transmitted by the broadcasting sta- 
tion. The broadcast time obtaining unit 21 0 corresponds 
to the CPU 8 in fig.1, and it extracts the absolute time 
information from the data stream transmitted by the 
broadcasting station, and manages the information. 
[0146] The time information management unit 212 
corresponds to the CPU 8 in fig. 1 , and it performs man- 
agement in the recording of the absolute time informa- 
tion obtained by the broadcast time obtaining unit 21 0. 
[0147] The recording program information creation 
unit 213 corresponds to the CPU 8 in fig.1, and it cre- 
ates the program information for the recording of the 
interactive program. 

[0148] The storage unit 220 corresponds to the 
DVHS recording/reproduction apparatus 12 in fig.1 , and 
it records the data stream transmitted by the broadcast- 
ing station, together with the absolute time information 
obtained by the broadcast time obtaining unit 210, on a 
VHS video cassette, as it is in the digital format. At that 
time, the time information to be recorded is input to a 
first area in a recording format of the VHS video cas- 
sette. Thereby, even when a program requiring the time 
information, like the programing of the interactive pro- 
gram is included in the data stream from the broadcast- 
ing station, this can be recorded without a hitch. 
[0149] The reproduction instruction unit 240 corre- 
sponds to a so-called remote control apparatus or the 
CPU 8 in fig.1, and it detects that the interactive pro- 
gram is recorded in the storage unit 220 and issues the 
reproduction instruction automatically or in accordance 
with an instruction by a user. 

[0150] The reproduction time obtaining unit 230 
corresponds to the CPU 8 in fig.1 , and it reproduces the 
time information reproduced from the storage unit 220 
at the reproduction time. 

[0151] The interactive program reproduction unit 
250 corresponds to the CPU 8 in fig.1, and it interprets 
the programming of the interactive program included in 



40 



45 



50 



13 



25 



EP 1 049 331 A1 



26 



the data stream which is reproduced from the storage 
unit 220, in accordance with an instruction of the repro- 
duction instruction unit 240, by an interpreter realized by 
programming of the CPU 8. Thereby, it can reproduce 
the so-called interactive program of displaying an image 5 
including a question which is previously prepared by the 
broadcasting station, making a viewer respond to the 
question by a remote control operation or the like, and 
transmitting the response to the broadcasting station. 
[0152] In this apparatus shown in fig.3, the absolute 10 
time information included in the data stream is written 
on the tape, whereby the interactive program can be 
reproduced. However, the reproduction cannot be exe- 
cuted by utilizing the time information. 
[0153] In addition, information is recorded in 75 
another recording area on the tape of a DVHS cassette 
or the like. However, the program information can be 
recorded in a recording apparatus such as a memory 
other than the tape of a DVC or the like, or in a memory 
of a recording/reproduction apparatus such as a DVHS 20 
deck itself. Here, the another recording area on the 
DVHS cassette tape, the DVC cassette memory, and 
the memory of the DVHS deck can record both of the 
absolute time and the relative time from starting of the 
program. 25 
[01 54] In addition, an apparatus shown in fig.4 does 
not manipulate contents of a service (program) and 
writes these contents and absolute time information on 
a tape. Then, at the reproduction time, the apparatus 
generates relative time information on the basis of the 30 
absolute time information recorded on the tape, and 
reproduces the contents on the basis of the relative time 
information. 

[0155] In fig.4, numeral 100 denotes an interactive 
program receiving unit for receiving interactive program 35 
broadcasting which includes an absolute time in a TDT 
and includes at least one of video and audio and an 
interactive program, as a part, which absolute time is 
indicated therein. Numeral 110 denotes a broadcast 
time obtaining unit for obtaining information of the abso- 40 
lute time when the broadcasting is to be performed, and 
managing the absolute time information. Numeral 112 
denotes a time information management unit for record- 
ing the absolute time information obtained by the broad- 
cast time obtaining unit 110, which absolute time 45 
information is recorded from the TDT, in a first descrip- 
tor in a SIT. Numeral 113 denotes a recording program 
information creation unit for creating a SIT as program 
information for the recording of the interactive program. 
Numeral 1 20 denotes a storage unit for storing the inter- so 
active program received by the interactive program 
receiving unit 100 in a recording area on a recording 
medium, and recording the absolute time information 
obtained from the first descriptor in the SIT in another 
area on the recording medium or in a recording appara- 55 
tus. Numeral 130 denotes a reproduction time obtaining 
unit for receiving the absolute time information stored in 
the storage unit 120. Numeral 160 denotes a relative 



time generation unit for generating relative time informa- 
tion on the basis of the absolute time information 
obtained by the reproduction time obtaining unit 130. 
Numeral 140 denotes a reproduction instruction unit for 
detecting that the interactive program is recorded in the 
storage unit 120, and issuing a reproduction instruction 
automatically or in accordance with an instruction by a 
user. Numeral 150 denotes an interactive program exe- 
cution unit for receiving the reproduction instruction and 
receiving the interactive program from the storage unit 
120, thereby to execute the interactive program on the 
basis of the relative time obtained from the relative time 
generation unit 160. 

[0156] Next, the operation will be described. The 
interactive program receiving unit 100 corresponds to 
the CS antenna 1 , the receiving unit 2, and the transport 
decoder 3 in fig. 1 p and it selects an interactive program 
from an MPEG transport stream transmitted by the 
broadcasting station. The broadcast time obtaining unit 
110 corresponds to the CPU 8 in fig.1, and it extracts 
the absolute time information from the TDT of the 
MPEG transport stream transmitted by the broadcasting 
station and manages the information. 
[0157] The time information management unit 1 12 
corresponds to the CPU 8 in fig. 1 , and it records the 
absolute time information obtained by the broadcast 
time obtaining unit 110, which absolute time information 
is recorded from the TDT, in the first descriptor in the 
SIT. 

[0158] The recording program information creation 
unit 113 corresponds to the CPU 8 in fig.1, and it cre- 
ates the SIT as program information for the recording of 
the interactive program. 

[0159] The storage unit 120 corresponds to the 
DVHS recording/reproduction apparatus 12 in fig.1, and 
it records the MPEG transport stream transmitted by the 
broadcasting station, together with the absolute time 
information obtained by the broadcast time obtaining 
unit 1 1 0, on a VHS video cassette as it is in the digital 
format. At that time, the time information to be recorded 
is input to the first descriptor in the SIT. Accordingly, 
even when a program requiring time information, like 
the programming of the interactive program is included 
in the MPEG transport stream, this can be recorded 
without a hitch. 

[0160] The reproduction instruction unit 140 corre- 
sponds to a so-called remote control apparatus or the 
CPU 8 in fig.1, and it detects that the interactive pro- 
gram is recorded in the storage unit 120 and issues the 
reproduction instruction automatically or in accordance 
with an instruction by a user. 

[0161] The reproduction time obtaining unit 130 
corresponds to the CPU 8 in fig. 1 , and it obtains the 
absolute time information reproduced from the storage 
unit 120 at the reproduction time. 
[0162] The relative time generation unit 160 corre- 
sponds to the CPU 8 in fig.1 , and it obtains the relative 
time information on the basis of the absolute time infor- 
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mation obtained by the reproduction time obtaining unit 
130. 

[0163] The interactive program reproduction unit 
150 corresponds to the CPU 8 in fig.1, and, in accord- 
ance with an instruction of the reproduction instruction 
unit 140, it interprets the programming of the interactive 
program included in the MPEG transport stream repro- 
duced from the storage unit 1 20, on the basis of the rel- 
ative time information generated by the relative time 
generation unit 160, by an interpreter realized by pro- 
gramming of the CPU 8. Thereby, it can reproduce the 
so-called interactive program of displaying an image 
including a question which is previously prepared by the 
broadcasting station, making a viewer respond to the 
question by a remote control operation or the like, and 
transmitting the response to the broadcasting station. 
[0164] In this apparatus shown in fig.4, the absolute 
time information included in the MPEG transport stream 
Is written on the tape, whereby the interactive program 
can be reproduced. However, the reproduction cannot 
be executed by utilizing the time information. 
[0165] In this case, this programming of the interac- 
tive program is one which supports video and can real- 
ize display of simple graphics or number inputting. 
[0166] In the apparatus of fig.4, the absolute time 
information is recorded in the first descriptor in the SIT, 
which first descriptor can record only the absolute time. 
However, it can be recorded in a second descriptor 
which can record both of the absolute time and the rela- 
tive time from starting of the program. 
[0167] Further, the SIT is recorded in another 
recording area on the tape of a DVHS cassette or the 
like. However, the SIT can be recorded in a recording 
apparatus such as a memory other than the tape of a 
DVC or the like, or in a memory of a recording/reproduc- 
tion apparatus such as a DVHS deck itself. Here, the 
another recording area on the DVHS cassette tape, the 
DVC cassette memory, and the memory of the DVHS 
deck can record both of the absolute time and the rela- 
tive time from the starting of the program. 
[0168] An apparatus shown in fig.5 does not manip- 
ulate contents of a service (program) and writes these 
contents and absolute time information on a tape. Then, 
at the reproduction time, the apparatus generates rela- 
tive time information from the absolute time information 
recorded on the tape, and reproduces the contents on 
the basis of the relative time information. 
[0169] This apparatus corresponds to the appara- 
tus of fig.4. However, while the apparatus of fig.4 utilizes 
the absolute time information transmitted by the TDT of 
the MPEG transport stream, the apparatus of fig.5 uti- 
lizes absolute time information transmitted in ordinary 
transmission formats, without limiting particularly to the 
TDT 

[0170] In fig.5, numeral 200 denotes an interactive 
program receiving unit for receiving interactive program 
broadcasting which includes an absolute time and 
includes at least one of video and audio and interactive 



programming, as a part, which absolute time is indi- 
cated therein. Numeral 210 denotes a broadcast time 
obtaining unit for obtaining information of the absolute 
time when the broadcasting is to be performed, and 

5 managing the absolute time information. Numeral 212 
denotes a time information management unit for per- 
forming management in the recording of the absolute 
time information obtained by the broadcast time obtain- 
ing unit 210. Numeral 213 denotes a recording program 

10 information creation unit for creating program informa- 
tion for the recording of the interactive program. 
Numeral 220 denotes a storage unit for storing the inter- 
active program received by the interactive program 
receiving unit 200, in a recording area on a recording 

75 medium, and recording the absolute time information in 
another area on the recording medium or in a recording 
apparatus. Numeral 230 denotes a reproduction time 
obtaining unit for obtaining the absolute time informa- 
tion stored in the storage unit 220. Numeral 260 

20 denotes a relative time generation unit for generating 
relative time information on the basis of the absolute 
time information obtained by the reproduction time 
obtaining unit 230. Numeral 240 denotes a reproduction 
instruction unit for detecting that the interactive program 

25 is recorded in the storage unit 220, and issuing a repro- 
duction instruction automatically or in accordance with 
an instruction by a user. Numeral 250 denotes an inter- 
active program execution unit for receiving the repro- 
duction instruction and receiving the interactive 

3 0 program from the storage unit 220, thereby to execute 
the interactive program on the basis of the relative time 
obtained by the relative time generation unit 260. 
[0171] Next, the operation will be described. The 
interactive program receiving unit 200 corresponds to 

35 the CS antenna 1 , the receiving unit 2, and the transport 
decoder 3 in fig.1 , and it selects an interactive program 
from a data stream transmitted by the broadcasting sta- 
tion. The broadcast time obtaining unit 21 0 corresponds 
to the CPU 8 in fig.1 , and it extracts the absolute time 

40 information from the data stream transmitted by the 
broadcasting station, and manages the information. 
[0172] The time information management unit 212 
corresponds to the CPU 8 in fig. 1, and it performs man- 
agement in the recording of the absolute time informa- 

45 tion obtained by the broadcast time obtaining unit 21 0. 
[0173] The recording program information creation 
unit 213 corresponds to the CPU 8 in fig.1, and it cre- 
ates the program information for the recording of the 
interactive program. 

so [0174] The storage unit 220 corresponds to the 
DVHS recording/reproduction apparatus 12 in fig.1 , and 
it records the data stream transmitted by the broadcast- 
ing station, together with the absolute time information 
obtained by the broadcast time obtaining unit 21 0, on a 

55 VHS video cassette, as it is in the digital format. At that 
time, the time information to be recorded is input to a 
first area in a recording format of the VHS video cas- 
sette. Accordingly, even when a program requiring the 
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time information, like the programing of the interactive 
program is included in the data stream from the broad- 
casting station, this can be recorded without a hitch. 
[0175] The reproduction instruction unit 240 corre- 
sponds to a so-called remote control apparatus or the 
CPU 8 in fig.1 , and it detects that the interactive pro- 
gram is recorded in the storage unit 220 and issues the 
reproduction instruction automatically or in accordance 
with an instruction by a user. 

[0176] The reproduction time obtaining unit 230 
corresponds to the CPU 8 in fig. 1, and it obtains the 
absolute time information reproduced from the storage 
unit 220 at the reproduction time. 
[0177] The relative time generation unit 260 corre- 
sponds to the CPU 8 in fig.1, and it generates relative 
time information on the basis of the absolute time infor- 
mation obtained by the reproduction time obtaining unit 
230. 

[0178] The interactive program reproduction unit 
250 corresponds to the CPU 8 in fig.1 , and it interprets 
the programming of the interactive program included in 
the data stream reproduced from the storage unit 220, 
in accordance with an instruction of the reproduction 
instruction unit 240, on the basis of the relative time 
information generated by the relative time generation 
unit 260, by using an interpreter realized by program- 
ming of the CPU 8. Thereby, it can reproduce the so- 
called interactive program of displaying an image 
including a question which is previously prepared by the 
broadcasting station, making a viewer respond to the 
question by a remote control operation or the like, and 
transmitting the response to the broadcasting station. 
[0179] In this apparatus shown in fig.5, the absolute 
time information included in the data stream is written 
on a tape, whereby the interactive program can be 
reproduced. Further, the relative time information is 
generated at the reproduction time, whereby the repro- 
duction can be executed at an arbitrary time. 
[0180] In addition, information is recorded in 
another recording area on the tape of a DVHS cassette 
or the like. However, the information can be recorded in 
a recording apparatus such as a memory other than the 
tape of a DVC or the like, or in a memory of a record- 
ing/reproduction apparatus such as a DVHS deck itself. 
Here, the another recording area on the DVHS cassette 
tape, the DVC cassette memory, and the memory of the 
DVHS deck can record both of the absolute time and the 
relative time from starting of the program. 
[0181] An apparatus shown in fig. 6 changes abso- 
lute time information of contents of a service (program) 
into a relative time from starting of the program, and 
writes the contents after changing the time information 
and an elapsed time of the program on a tape. Then, at 
the reproduction time, the apparatus reproduces the 
contents on the basis of the relative time information 
recorded on the tape. 

[0182] In fig.6, numeral 100 denotes an interactive 
program receiving unit for receiving interactive program 



broadcasting which includes an absolute time when the 
broadcasting is to be executed in a TDT and includes 
video and audio and interactive programming, as a part, 
which are designated by the absolute time. Numeral 

5 1 05 denotes a time information changing unit for chang- 
ing the absolute time information of the interactive pro- 
gram received by the interactive program receiving unit 
1 00, into a relative time from a start time of the program. 
Numeral 110 denotes a broadcast time obtaining unit 

io for obtaining information of a time when the broadcast- 
ing is to be performed, and managing the time informa- 
tion. Numeral 115 denotes a relative time generation 
unit for generating a relative time from starting of the 
interactive program, on the basis of the start time of the 

75 interactive program and the absolute time information 
obtained by the broadcast time obtaining unit 110. 
Numeral 112 denotes a time information management 
unit for recording the relative time information which is 
recorded from the absolute time information obtained by 

20 the broadcast time obtaining unit 110, in a second 
descriptor of a SIT. Numeral 113 denotes a recording 
program information creation unit for creating a SIT as 
program information for the recording of the interactive 
program, and recording the relative time information 

25 which is obtained by writing the time information by the 
time information writing unit 105, in the SIT. Numeral 
120 denotes a storage unit for storing the interactive 
program in an area on a recording medium, and storing 
the relative time in the SIT created by the recording pro- 

30 gram information creation unit 113. Numeral 130 
denotes a reproduction time obtaining unit for reproduc- 
ing the relative time information which is reproduced 
from the SIT on the recording medium of the storage 
unit 120, and obtaining the information. Numeral 140 

35 denotes a reproduction instruction unit for detecting that 
the interactive program is recorded in the storage unit 
120, and issuing a reproduction instruction automati- 
cally or in accordance with an instruction by a user. 
Numeral 150 denotes an interactive program reproduc- 

40 tion unit for receiving the reproduction instruction and 
receiving the interactive program from the storage unit 
120, thereby to execute the interactive program on the 
basis of the relative time obtained by the reproduction 
time obtaining unit 130. 

45 [0183] Next, the operation will be described. The 
interactive program receiving unit 100 corresponds to 
the CS antenna 1 , the receiving unit 2, and the transport 
decoder 3 in fig.1, and it selects an interactive program 
from the MPEG transport stream transmitted by a 

so broadcasting station. 

[0184] The time information changing unit 105 cor- 
responds to the CPU 8 in fig.1 , and it changes the abso- 
lute time information of the interactive program, which 
absolute time information is included in the TDT of the 

55 MPEG transport stream, into the relative time from the 
start time of the program. 

[01 85] The broadcast time obtaining unit 1 1 0 corre- 
sponds to the CPU 8 in fig.1 , and it extracts the absolute 
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time information from the TDT of the MPEG transport 
stream transmitted by the broadcasting station and 
manages the information. 

[0186] The relative time generation unit 1 15 corre- 
sponds to the composition unit 1 1 in fig.1 , and it gener- 
ates relative time information from starting of the 
interactive program, on the basis of the start time of the 
interactive program and the absolute time information 
obtained by the broadcast time obtaining unit 1 1 0. 
[0187] The time information management unit 112 
corresponds to the CPU 8 in fig.1 , and it records the rel- 
ative time information which is recorded from the abso- 
lute time information obtained by the broadcast time 
obtaining unit 1 10, in the second descriptor of the SIT. 
[0188] The recording program information creation 
unit 113 corresponds to the CPU 8 in fig.1, and it cre- 
ates the SIT as the program information for the record- 
ing of the interactive program, and records the relative 
time information which is changed by the time informa- 
tion changing unit 105 from the absolute time informa- 
tion, on the SIT. 

[0189] The storage unit 120 corresponds to the 
DVHS recording/reproduction apparatus 12 in fig.1 , and 
it records the MPEG transport stream transmitted by the 
broadcasting station, together with the relative time 
information generated by the relative time generation 
unit 115, on a VHS video cassette, as it is in the digital 
format At that time, the relative time information is 
recorded in the second descriptor of the SIT. Thereby, 
even when a program requiring time information, like 
the programming of the interactive program is included 
in the MPEG transport stream, this can be reproduced 
without a hitch. 

[0190] The reproduction instruction unit 140 corre- 
sponds to a so-called remote control apparatus or the 
CPU 8 in fig.1, and it detects that the interactive pro- 
gram is recorded in the storage unit 120 and issues the 
reproduction instruction automatically or in accordance 
with an instruction by the user. 
[0191] The reproduction time obtaining unit 130 
corresponds to the CPU 8 in fig.1 , and it reproduces the 
relative time information which is reproduced from the 
storage unit 120. 

[0192] The interactive program reproduction unit 
150 corresponds to the CPU 8 in fig.1 , and it interprets 
the programming of the interactive program included in 
the MPEG transport stream which is reproduced from 
the storage unit 120, in accordance with an instruction 
of the reproduction instruction unit 140, by an inter- 
preter realized by programming of the CPU 8. Thereby, 
it can reproduce the so-called interactive program of 
displaying an image including a question which is previ- 
ously prepared by the broadcasting station, making a 
viewer respond to the question by a remote control 
operation or the like, and transmitting the response to 
the broadcasting station. 

[0193] In this apparatus of fig.6, the absolute time 
information included in the MPEG transport stream is 



changed into the relative time information, as well as the 
relative time information as the elapsed time of the pro- 
gram is written on the tape. Thereby, the interactive pro- 
gram can be reproduced even at a time having an 
5 absolute time different from the absolute time in the 
recording. 

[0194] In addition, in the apparatus of fig.6, the SIT 
is recorded in another recording area on the tape of a 
DVHS cassette or the like. However, the SIT can be 
w recorded in a recording apparatus such as a memory 
other than the tape of a DVC or the like, or in a memory 
of a recording/reproduction apparatus such as a DVHS 
deck itself. 

[0195] An apparatus shown in fig.7 changes abso- 
75 lute time information of contents of a service (program) 
into a relative time from starting of the program, and 
writes the contents after changing the absolute time 
information and an elapsed time of the program on a 
tape. Then, at the reproduction time, the apparatus 
20 reproduces the contents on the basis of the relative time 
information recorded on the tape. 
[0196] This apparatus corresponds to the appara- 
tus of fig.6. However, while the apparatus of fig.6 utilizes 
the absolute time information transmitted by the TDT of 
25 the MPEG transport stream, the apparatus of fig.7 uti- 
lizes absolute time information transmitted in ordinary 
transmission formats, without limiting particularly to the 
TDT. 

[0197] In fig.7, numeral 200 denotes an interactive 

30 program receiving unit for receiving interactive program 
broadcasting which includes an absolute time when the 
broadcasting is to be executed and includes video and 
audio, and interactive programming, which are desig- 
nated by the absolute time, as a part. Numeral 205 

35 denotes a time information changing unit for changing 
the absolute time information of the interactive program 
received by the interactive program receiving unit 200, 
into a relative time from a start time of the program. 
Numeral 21 0 denotes a broadcast time obtaining unit 

40 for obtaining information of a time when the broadcast- 
ing is to be executed, and managing the time informa- 
tion. Numeral 215 denotes a relative time generation 
unit for generating a relative time from starting of the 
interactive program, on the basis of a start time of the 

45 interactive program and the absolute time information 
obtained by the broadcast time obtaining unit 210. 
Numeral 212 denotes a time information management 
unit for recording relative time information which is 
recorded from the absolute time information obtained by 

so the broadcast time obtaining unit 210. Numeral 213 
denotes a recording program information creation unit 
for creating program information for the recording of the 
interactive program, and recording the relative time 
information which is obtained by changing time informa- 

55 tion by the time information changing unit 205, on the 
program information. Numeral 220 denotes a storage 
unit for storing the interactive program in an area on a 
recording medium, and storing the relative time gener- 
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ated by the time generation unit 215, in another area on 
the recording medium or in a recording apparatus. 
Numeral 230 denotes a reproduction time obtaining unit 
for receiving the relative time information stored in the 
storage unit 220, and reproducing a flow of time in the 5 
recording. Numeral 240 denotes a reproduction instruc- 
tion unit for detecting that the interactive program is 
recorded in the storage unit 220, and issuing a repro- 
duction instruction automatically or in accordance with 
an instruction by a user. Numeral 250 denotes an inter- 
active program reproduction unit for receiving the repro- 
duction instruction and receiving the interactive 
program from the storage unit 220, thereby to execute 
the interactive program on the basis of the relative time 
obtained by the reproduction time obtaining unit 230. 
[0198] Next, the operation will be described. The 
interactive program receiving unit 200 corresponds to 
the CS antenna 1 , the receiving unit 2, and the transport 
decoder 3 in fig.1, and it selects an interactive program 
from an MPEG transport stream transmitted by the 
broadcasting station. 

[0199] The time information changing unit 205 cor- 
responds to the CPU 8 in fig.1 , and it changes the abso- 
lute time information of the interactive program, from the 
data stream transmitted by the broadcasting station, 
into the relative time from the start time of the program. 
[0200] The broadcast time obtaining unit 21 0 corre- 
sponds to the CPU 8 in fig.1 , and it extracts the absolute 
time information from the data stream transmitted by the 
broadcasting station and manages the information. 
[0201] The relative time generation unit 215 corre- 
sponds to the composition unit 1 1 in fig.1 , and it gener- 
ates information of a relative time from starting of the 
interactive program, on the basis of the start time of the 
interactive program and the absolute time information 
obtained by the broadcast time obtaining unit 210. 
[0202] The time information management unit 212 
corresponds to the CPU 8 in fig.1 , and it records the rel- 
ative time information to be recorded, which is gener- 
ated by the relative time generation unit 215 on the 
basis of the absolute time information obtained by the 
broadcast time obtaining unit 21 0. 
[0203] The recording program information creation 
unit 213 corresponds to the CPU 8 in fig.1, and it cre- 
ates program information for the recording of the inter- 
active program and records the relative time information 
which is changed by the time information changing unit 
205, on the program information. 
[0204] The storage unit 220 corresponds to the 
DVHS recording/reproduction apparatus 12 in fig.1 , and 
it records the data stream transmitted by the broadcast- 
ing station, together with the relative time information 
generated by the relative time generation unit 215, on a 
VHS video cassette, as it is in the digital format. At that 
time, the relative time information is recorded in a sec- 
ond area in a recording format of the VHS video cas- 
sette. Thereby, even when a program requiring time 
information, like the programming of the interactive pro- 



gram is included in the data stream from the broadcast- 
ing station, this can be recorded without a hitch. 
[0205] The reproduction instruction unit 240 corre- 
sponds to a so-called remote control apparatus or the 
CPU 8 in fig.1, and it detects that the interactive pro- 
gram is recorded in the storage unit 220 and issues the 
reproduction instruction automatically or in accordance 
with an instruction by a user. 

[0206] The reproduction time obtaining unit 230 
corresponds to the CPU 8 in fig.1 , and it reproduces the 
relative time information reproduced from the storage 
unit 220. 

[0207] The interactive program reproduction unit 
250 corresponds to the CPU 8 in fig.1, and it interprets 
the programming of the interactive program included in 
the data stream which is reproduced from the storage 
unit 220, in accordance with an instruction of the repro- 
duction instruction unit 240, by an interpreter realized by 
programming of the CPU 8. Thereby, it can reproduce 
the so-called interactive program of displaying an image 
including a question which is previously prepared by the 
broadcasting station, making a viewer respond to the 
question by a remote control operation or the like, and 
transmitting the response to the broadcasting station. 
[0208] In this apparatus shown in fig. 7, the absolute 
time information included in the MPEG transport stream 
is changed into the relative time information, as well as 
the relative time information as the elapsed time of the 
program is written on the tape. Therefore, the interactive 
program can be reproduced even at a time having an 
absolute time different from the absolute time in the 
recording. 

[0209] In addition, in the apparatus of fig.7, the SIT 
is recorded in another recording area on the tape of a 
DVHS cassette or the like. However, the SIT can be 
recorded in a recording apparatus such as a memory 
other than the tape of a DVC or the like, or in a memory 
of a recording/reproduction apparatus such as a DVHS 
deck itself. 

[021 0] An apparatus shown in fig.8 does not manip- 
ulate contents of a service (program) and writes these 
contents, absolute time information, and start time infor- 
mation of the program on a tape. Then, at the reproduc- 
tion time, the apparatus obtains relative time information 
from the absolute time information and the program 
start time information, both of which is recorded on the 
tape, and reproduces the contents on the basis of the 
relative time information. 

[0211] In fig.8 numeral 100 denotes an interactive 
program receiving unit for receiving interactive program 
broadcasting including video and audio and an interac- 
tive program, as a part, a time when the broadcasting is 
executed being indicated by a relative time from a start 
time of the program. Numeral 1 1 1 denotes a start time 
receiving unit for receiving information of a start time of 
the interactive program. Numeral 110 denotes a broad- 
cast time obtaining unit for obtaining information of a 
time when the broadcasting is to be performed, and 
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managing the time information. Numeral 1 12 denotes a 
time information management unit for recording the 
absolute time information obtained by the broadcast 
time obtaining unit 110 and information of a relative time 
from the start time of the program which is received by 
the interactive program receiving unit 100, in a second 
descriptor of the SIT. Numeral 113 denotes a recording 
program information creation unit for creating a S FT as 
program information for the recording of the interactive 
program, and recording the start time information of the 
interactive program in the second descriptor of the SIT. 
Numeral 120 denotes a storage unit for storing the inter- 
active program which is received by the interactive pro- 
gram receiving unit 100, in a recording area on the 
recording medium, and storing the program start time 
obtained from the second descriptor in the SIT, in 
another area on the recording medium or in a recording 
apparatus. Numeral 130 denotes a reproduction time 
obtaining unit for receiving the absolute time information 
stored in the storage unit 120, and reproducing a flow of 
time in the recording. Numeral 140 denotes a reproduc- 
tion instruction unit for detecting that the interactive pro- 
gram is recorded in the storage unit 120, and issuing a 
reproduction instruction automatically or in accordance 
with an instruction by a user. Numeral 150 denotes an 
interactive program reproduction unit for receiving the 
reproduction instruction and receiving the interactive 
program from the storage unit 120, thereby to execute 
the interactive program on the basis of the absolute time 
obtained by the reproduction time obtaining unit 130 
and the program start time obtained from the storage 
unit 120. 

[0212] Next, the operation will be described. The 
interactive program receiving unit 100 corresponds to 
the CS antenna 1 , the receiving unit 2, and the transport 
decoder 3 in fig.1 , and it selects an interactive program 
from an MPEG transport stream transmitted by the 
broadcasting station. 

[0213] The start time receiving unit 111 corre- 
sponds to the CPU 8 in fig.1, and it receives the start 
time of the interactive program. 
[021 4] The broadcast time obtaining unit 1 1 0 corre- 
sponds to the CPU 8 in fig.1 , and it extracts the absolute 
time information from the TDT of the MPEG transport 
stream transmitted by the broadcasting station, and 
manages the information. 

[0215] The time information management unit 112 
corresponds to the CPU 8 in fig.1, and it records the 
absolute time information obtained by the broadcast 
time obtaining unit 1 1 0 and information of a relative time 
from the start time of the program obtained by the inter- 
active program receiving unit 100, in the second 
descriptor of the SIT. 

[0216] The recording program information creation 
unit 113 corresponds to the CPU 8 in fig.1, and it cre- 
ates the SIT as program information for the recording of 
the interactive program, and records the program start 
time information received by the start time receiving unit 



111, on the SIT 

[0217] The storage unit 120 corresponds to the 
DVHS recording/reproduction apparatus 12 in fig.1 , and 
it records the MPEG transport stream transmitted by the 

5 broadcasting station, together with the program start 
time information received by the start time receiving unit 
111 and the program absolute time information 
obtained by the broadcast time obtaining unit 1 10, on a 
VHS video cassette, as it is in the digital format. At that 

10 time, the time information to be recorded is input to the 
first descriptor of the SIT Thereby, even when a pro- 
gram requiring time information, like the programming of 
the interactive program is included in the MPEG trans- 
port stream, this can be recorded without a hitch. 

15 [0218] The reproduction instruction unit 140 corre- 
sponds to a so-called remote control apparatus or the 
CPU 8 in fig.1, and it detects that the interactive pro- 
gram is recorded in the storage unit 120 and issues the 
reproduction instruction automatically or in accordance 

20 with an instruction by a user. 

[0219] The reproduction time obtaining unit 130 
corresponds to the CPU 8 in fig.1 , and it generates the 
relative time information on the basis of the absolute 
time information and the program start time information, 

25 both of which is reproduced from the storage unit 1 20, 
and reproduces the interactive program on the basis of 
the relative time information. 

[0220] The interactive program reproduction unit 
150 corresponds to the CPU 8 in fig.1 , and it interprets 

30 the programming of the interactive program included in 
the MPEG transport stream which is reproduced from 
the storage unit 120, in accordance with an instruction 
of the reproduction instruction unit 140, by an inter- 
preter realized by programming of the CPU 8. Thereby, 

35 it can reproduce the so-called interactive program of 
displaying an image including a question which is previ- 
ously prepared by the broadcasting station, making a 
viewer respond to the question by a remote control 
operation or the like, and transmitting the response to 

40 the broadcasting station. 

[0221] In this apparatus shown in fig.8, the absolute 
time information included in the MPEG transport stream 
is recorded on the tape and this is changed into the rel- 
ative time information at the reproduction time. There- 

45 fore, the interactive program can be reproduced even at 
a time having an absolute time different from the abso- 
lute time in the recording. 

[0222] In addition, in the apparatus of fig.8, the 
absolute time information is recorded in the first descrip- 
so tor of the SIT, which can record only the absolute time. 
However, the absolute time information can be recorded 
in a second descriptor which can record both of the 
absolute time and the relative time from starting of the 
program. 

55 [0223] Further, the SIT is recorded in another 
recording area on the tape of a DVHS cassette or the 
like. However, the SIT can be recorded in a recording 
apparatus such as a memory other than the tape of a 
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DVC or the like, or in a memory of a recording/reproduc- 
tion apparatus such as a DVHS deck itself. Here, 
another recording area on the DVHS cassette tape, the 
DVC cassette memory, and the DVHS deck memory 
can record both of the absolute time and the relative 5 
time from starting of the program. 
[0224] An apparatus shown in fig.9 does not manip- 
ulate contents of a service (program) and writes these 
contents, absolute time information, and start time infor- 
mation of the program on a tape. Then, at the reproduc- 
tion time, the apparatus obtains relative time information 
from the absolute time information and the program 
start time information, both of which is recorded on the 
tape, and reproduces the contents on the basis of the 
relative time information. 

[0225] This apparatus corresponds to the appara- 
tus of fig.8. However, while the apparatus of fig.8 utilizes 
the absolute time information transmitted by the TDT of 
the MPEG transport stream, the apparatus of fig.9 uti- 
lizes relative time information transmitted in ordinary 
transmission formats, without limiting particularly to the 
MPEG transport stream. 

[0226] In fig.9, numeral 200 denotes an interactive 
program receiving unit for receiving interactive program 
broadcasting including video and audio and an interac- 
tive program, as a part, a time when the broadcasting is 
executed being indicated by a relative time from a start 
time of the program. Numeral 21 1 denotes a start time 
receiving unit for receiving information of the start time 
of the interactive program. Numeral 210 denotes a 
broadcast time obtaining unit for obtaining information 
of a time when the broadcasting is to be executed, and 
managing the time information. Numeral 212 denotes a 
time information management unit for recording the 
absolute time information obtained by the broadcast 
time obtaining unit 21 0 and information of a relative time 
from the start time of the program which is obtained by 
the interactive program receiving unit 200. Numeral 213 
denotes a recording program information creation unit 
for creating program information for the recording of the 
interactive program, and recording the start time infor- 
mation of the interactive program, on the program infor- 
mation. Numeral 220 denotes a storage unit for storing 
the interactive program received by the interactive pro- 
gram receiving unit 200 in a recording area on a record- 
ing medium, and storing the program start time in 
another area on the recording medium or in a recording 
apparatus. Numeral 230 denotes a reproduction time 
obtaining unit for receiving the absolute time information 
stored in the storage unit 220, and reproducing a flow of 
time in the recording. Numeral 240 denotes a reproduc- 
tion instruction unit for detecting that the interactive pro- 
gram is recorded in the storage unit 220, and issuing a 
reproduction instruction automatically or in accordance 
with an instruction by a user. Numeral 250 denotes an 
interactive program reproduction unit for receiving the 
reproduction instruction and receiving the interactive 
program from the storage unit 220, thereby to execute 



the interactive program on the basis of the absolute time 
obtained by the reproduction time obtaining unit 230 
and the program start time obtained from the storage 
unit 220. 

[0227] Next, the operation will be described. The 
interactive program receiving unit 200 corresponds to 
the CS antenna 1 , the receiving unit 2, and the transport 
decoder 3 in fig. 1 , and it selects an interactive program 
from a data stream transmitted by the broadcasting sta- 
tion. 

[0228] The start time receiving unit 211 corre- 
sponds to the CPU 8 in fig.1, and it receives the start 
time of the interactive program. 
[0229] The broadcast time obtaining unit 21 0 corre- 
sponds to the CPU 8 in fig.1 , and it extracts the absolute 
time information from the data stream transmitted by the 
broadcasting station and manages the information. 
[0230] The time information management unit 212 
corresponds to the CPU 8 in fig. 1 , and it records the 
absolute time information obtained by the broadcast 
time obtaining unit 210 and information of the relative 
time from the start time of the program which is 
obtained by the interactive program receiving unit 200 
[0231] The recording program information creation 
unit 213 corresponds to the CPU 8 in fig.1, and it cre- 
ates program information for the recording of the inter- 
active program and records the start time of the 
interactive program, which is obtained by the start time 
receiving unit 211. 

[0232] The storage unit 220 corresponds to the 
DVHS recording/reproduction apparatus 12 in fig.1, and 
it records the data stream transmitted by the broadcast- 
ing station, together with the program start time infor- 
mation received by the start time receiving unit 21 1 and 
the program absolute time information obtained by the 
broadcast time obtaining unit 210, on a VHS video cas- 
sette, as it is in the digital format. At that time, the time 
information to be recorded is input to a first area in a 
recording format of the VHS video cassette. Thereby, 
even when a program requiring time information, like 
the programming of the interactive program is included 
in the data stream, this can be recorded without a hitch. 
[0233] The reproduction instruction unit 240 corre- 
sponds to a so-called remote control apparatus or the 
CPU 8 in fig.1, and it detects that the interactive pro- 
gram is recorded in the storage unit 220 and issues the 
reproduction instruction automatically or in accordance 
with an instruction by a user. 

[0234] The reproduction time obtaining unit 230 
corresponds to the CPU 8 in fig.1, and it generates the 
relative time information on the basis of the absolute 
time information and the program start time information, 
both of which is reproduced from the storage unit 220, 
and reproduces the interactive program on the basis of 
the relative time information. 

[0235] The interactive program reproduction unit 
250 corresponds to the CPU 8 in fig.1, and it interprets 
the programming of the interactive program included in 
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the data stream which is reproduced from the storage 
unit 220, in accordance with an instruction of the repro- 
duction instruction unit 240, by an interpreter realized by 
programming of the CPU 8. Thereby, it can reproduce 
the so-called interactive program of displaying an image 5 
including a question which is previously prepared by the 
broadcasting station, making a viewer respond to the 
question by a remote control operation or the like, and 
transmitting the response to the broadcasting station. 
[0236] In this apparatus shown in fig.9, the absolute w 
time information included in the data stream from the 
broadcasting station is recorded on the tape and this is 
changed into the relative time information at the repro- 
duction time. Therefore, the interactive program can be 
reproduced even at a time having an absolute time dif- 75 
ferentfrom the absolute time in the recording. 
[0237] In addition, in the apparatus of fig.9, the 
absolute time information is recorded in the first area of 
the VHS video cassette, which can record only the 
absolute time. However, the absolute time information 20 
can be recorded in a second area which can record both 
of the absolute time and the relative time from starting 
of the program. 

[0238] Further, information is recorded in another 
recording area on the tape of a DVHS cassette or the 25 
like. However, the information can be recorded in a 
recording apparatus such as a memory other than the 
tape of a DVC or the like, or in a memory of a record- 
ing/reproduction apparatus such as a DVHS deck itself. 
Here, another recording area on the DVHS cassette so 
tape, the DVC cassette memory, and the DVHS deck 
memory can record both of the absolute time and the 
relative time from starting of the program. 
[0239] An apparatus shown in fig.10 does not 
manipulate contents of a service (program) and writes 35 
these contents and start time information of the pro- 
gram, on a tape. Then, at the reproduction time, the 
apparatus obtains relative time information recorded on 
the tape, and reproduces the contents on the basis of 
the relative time information. 40 
[0240] In fig.1 0, numeral 100 denotes an interactive 
program receiving unit for receiving interactive program 
broadcasting including video and audio, and an interac- 
tive program, as a part, a relative time when the broad- 
casting is executed being designated. Numeral 110 45 
denotes a broadcast time obtaining unit for obtaining 
information of an absolute time when the broadcasting 
is to be performed, and managing the absolute time 
information. Numeral 111 denotes a start time receiving 
unit for receiving information of a start time of the inter- so 
active program. Numeral 115 denotes a relative time 
generation unit for generating a relative time from start- 
ing of the interactive program, on the basis of the start 
time of the interactive program and the absolute time 
information obtained by the broadcast time obtaining 55 
unit 1 10. Numeral 1 12 denotes a time information man- 
agement unit for recording the relative time information 
generated by the relative time generation unit 1 15, in a 



second descriptor of a SIT Numeral 113 denotes a 
recording program information creation unit for creating 
a SIT as program information for the recording of the 
interactive program. Numeral 120 denotes a storage 
unit for storing the interactive program which is changed 
by the time information changing unit 105, in an area on 
a recording medium, as well as storing the relative time 
obtained from the second descriptor of the SIT, in 
another area on the recording medium or in a recording 
apparatus. Numeral 130 denotes a reproduction time 
obtaining unit for receiving the relative time information 
stored in the storage unit 120, and reproducing a flow of 
time in the recording. Numeral 140 denotes a reproduc- 
tion instruction unit for detecting that the interactive pro- 
gram is recorded in the storage unit 120, and issuing a 
reproduction instruction automatically or in accordance 
with an instruction by a user. Numeral 150 denotes an 
interactive program reproduction unit for receiving the 
reproduction instruction and receiving the interactive 
program from the storage unit 120, thereby to execute 
the interactive program on the basis of the relative time 
obtained by the reproduction time obtaining unit 130. 
[0241] Next, the operation will be described. The 
interactive program receiving unit 100 corresponds to 
the CS antenna 1 , the receiving unit 2, and the transport 
decoder 3 in fig.1 , and it selects an interactive program 
from an MPEG transport stream transmitted by the 
broadcasting station. 

[0242] The broadcast time obtaining unit 110 corre- 
sponds to the CPU 8 in fig.1, and it extracts time infor- 
mation from the TDT of the MPEG transport stream 
transmitted by the broadcasting station, and manages 
the time information. 

[0243] The start time receiving unit 111 corre- 
sponds to the CPU 8 in fig.1 , and it receives the start 
time of the interactive program. 
[0244] The relative time generation unit 115 corre- 
sponds to the composition unit 1 1 in fig.1, and it gener- 
ates a relative time from starting of the interactive 
program, on the basis of the start time of the interactive 
program, obtained by the start time receiving unit 1 1 1 
and the absolute time information obtained by the 
broadcast time obtaining unit 110. 
[0245] The time information management unit 112 
corresponds to the CPU in fig.8, and it records the rela- 
tive time information generated by the relative time gen- 
eration unit 1 15, in the second descriptor of the SIT. 
[0246] The recording program information creation 
unit 113 corresponds to the CPU 8 in fig.1, and it cre- 
ates the SIT as program information for the recording of 
the interactive program. 

[0247] The storage unit 120 corresponds to the 
DVHS recording/reproduction apparatus 12 in fig.1, and 
it records the MPEG transport stream transmitted by the 
broadcasting station, together with the relative time 
information generated by the relative time generation 
unit 1 15, on a VHS video cassette, as it is in the digital 
format. At that time, the relative time information is input 
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to the SIT. Thereby, even when a program requiring time 
information, like the programming of the interactive pro- 
gram is included in the MPEG transport stream, this can 
be recorded without a hitch. 

[0248] The reproduction instruction unit 140 corre- 
sponds to a so-called remote control apparatus or the 
CPU 8 in fig.1, and it detects that the interactive pro- 
gram is recorded in the storage unit 120 and issues the 
reproduction instruction automatically or in accordance 
with an instruction by a user. 

[0249] The reproduction time obtaining unit 130 
corresponds to the CPU 8 in fig.1 , and it reproduces the 
relative time information reproduced from the storage 
unit 120. 

[0250] The interactive program reproduction unit 
150 corresponds to the CPU 8 in fig.1 , and it interprets 
the programming of the interactive program Included in 
the MPEG transport stream which is reproduced from 
the storage unit 120, in accordance with an instruction 
of the reproduction instruction unit 140, by an inter- 
preter realized by programming of the CPU 8. Thereby, 
it can reproduce the so-called interactive program of 
moving a simple moving image with a still picture for the 
background or displaying an image including a question 
which is previously prepared by the broadcasting sta- 
tion, making a viewer respond to the question by a 
remote control operation or the like, and transmitting the 
response to the broadcasting station. 
[0251 ] In this apparatus shown in fig. 1 0, the relative 
time information as the elapsed time of the program is 
recorded on the tape together with the MPEG transport 
stream, and the program is reproduced at the reproduc- 
tion time on the basis of the relative time information. 
Therefore, the interactive program can be reproduced 
even at a time having an absolute time different from the 
absolute time in the recording. 

[0252] In addition, in the apparatus of fig.1 0, the SIT 
is recorded in another area on the tape of a DVHS cas- 
sette or the like. However, the SIT can be recorded in a 
recording apparatus such as a memory other than the 
tape of a DVC or the like, or in a memory of a record- 
ing/reproduction apparatus such as a DVHS deck itself. 
[0253] An apparatus shown in fig.1 1 does not 
manipulate contents of a service (program) and writes 
these contents and start time information of the pro- 
gram on a tape. Then, at the reproduction time, the 
apparatus obtains relative time information recorded on 
the tape and reproduces the contents on the basis of 
the relative time information. 

[0254] This apparatus corresponds to the appara- 
tus of fig. 10. However, while the apparatus of fig. 10 uti- 
lizes the absolute time information transmitted by the 
MPEG transport stream, the apparatus of fig.1 1 utilizes 
relative time information transmitted in ordinary trans- 
mission formats, without limiting particularly to the 
MPEG transport stream. 

[0255] In fig.1 1 , numeral 200 denotes an interactive 
program receiving unit for receiving interactive program 



broadcasting including video and audio, and an interac- 
tive program, as a part, a relative time when the broad- 
casting is executed being designated. Numeral 210 
denotes a broadcast time obtaining unit for obtaining 

5 information of an absolute time when the broadcasting 
is to be performed, and managing the absolute time 
information. Numeral 21 1 denotes a start time receiving 
unit for receiving information of a start time of the inter- 
active program. Numeral 215 denotes a relative time 

w generation unit for generating a relative time from start- 
ing of the interactive program, on the basis of the start 
time of the interactive program and the absolute time 
information obtained by the broadcast time obtaining 
unit 21 0. Numeral 212 denotes a time information man- 

75 agement unit for performing management in the record- 
ing of the relative time information generated by the 
relative time generation unit 215. Numeral 213 denotes 
a recording program information creation unit for creat- 
ing program information for the recording of the interac- 

20 tive program. Numeral 220 denotes a storage unit for 
storing the interactive program changed by the time 
information changing unit 205, in an area on a recording 
medium, as well as storing the relative time in another 
area on the recording medium or in a recording appara- 

25 tus. Numeral 230 denotes a reproduction time obtaining 
unit for receiving the relative time information stored in 
the storage unit 220, and reproducing a flow of time in 
the recording. Numeral 240 denotes a reproduction 
instruction unit for detecting that the interactive program 

30 is recorded in the storage unit 220, and issuing a repro- 
duction instruction automatically or in accordance with 
an instruction by a user. Numeral 250 denotes an inter- 
active program reproduction unit for receiving the repro- 
duction instruction and receiving the interactive 

35 program from the storage unit 220, thereby to execute 
the interactive program on the basis of the relative time 
obtained by the reproduction time obtaining unit 230. 
[0256] Next, the operation will be described. The 
interactive program receiving unit 200 corresponds to 

40 the CS antenna 1 , the receiving unit 2, and the transport 
decoder 3 in fig.1, and it selects an interactive program 
from a data stream transmitted by the broadcasting sta- 
tion. 

[0257] The broadcast time obtaining unit 21 0 corre- 
45 sponds to the CPU 8 in fig.1 , and it extracts time infor- 
mation from the data stream transmitted by the 
broadcasting station, and manages the time informa- 
tion. 

[0258] The start time receiving unit 211 corre- 
so sponds to the CPU 8 in fig.1, and it receives the start 
time of the interactive program. 
[0259] The relative time generation unit 215 corre- 
sponds to the composition unit 1 1 in fig 1 , and it gener- 
ates a relative time from starting of the interactive 
55 program, on the basis of the start time of the interactive 
program, obtained by the start time receiving unit 21 1 
and the absolute time information obtained by the 
broadcast time obtaining unit 210. 
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[0260] The time information management unit 212 
corresponds to the CPU 8 in fig. 1 , and it performs man- 
agement in the recording of the relative time information 
generated by the relative time generation unit 215. 
[0261] The recording program information creation 5 
unit 213 corresponds to the CPU 8 in fig, 1 , and it cre- 
ates program information for the recording of the inter- 
active program. 

[0262] The storage unit 220 corresponds to the 
DVHS recording/reproduction apparatus 12 in fig.1 , and 
it records the data stream transmitted by the broadcast- 
ing station, together with the relative time information 
generated by the relative time generation unit 215, on a 
VHS video cassette as it is in the digital format. At that 
time, the relative time information is input to a predeter- 
mined storage area in a format of the VHS video cas- 
sette. Thereby, even when a program requiring time 
information, like the programming of the interactive pro- 
gram is included in the data stream, this can be 
recorded without a hitch. 

[0263] The reproduction instruction unit 240 corre- 
sponds to a so-called remote control apparatus or the 
CPU 8 in fig.1 1 and it detects that the interactive pro- 
gram Is recorded in the storage unit 220 and issues the 
reproduction instruction automatically or in accordance 
with an instruction by a user. 

[0264] The reproduction time obtaining unit 230 
corresponds to the CPU 8 in fig. 1 , and it reproduces the 
relative time information reproduced from the storage 
unit 220. 

[0265] The interactive program reproduction unit 
250 corresponds to the CPU 8 in fig.1, and it interprets 
the programming of the interactive program included in 
the data stream which is reproduced from the storage 
unit 220, in accordance with an instruction of the repro- 
duction instruction unit 240, by an interpreter realized by 
programming of the CPU 8. Thereby, it can reproduce 
the so-called interactive program of moving a simple 
moving picture with a still picture for the background or 
displaying an image including a question which is previ- 
ously prepared by the broadcasting station, making a 
viewer respond to the question by a remote control 
operation or the like, and transmitting the response to 
the broadcasting station. 

[0266] In this apparatus shown in fig.1 1 , the relative 
time information as the elapsed time of the program is 
recorded on the tape together with the data stream, and 
the program is reproduced at the reproduction time on 
the basis of the relative time information. Therefore, the 
interactive program can be reproduced even at a time 
having an absolute time different from the absolute time 
in the recording. 

[0267] In addition, in the apparatus of fig.1 1 , the SIT 
is recorded in another recording area on the tape of a 
DVHS cassette or the like. However, the SIT can be 
recorded in a recording apparatus such as a memory 
other than the tape of a DVC or the like, or in a memory 
of a recording/reproduction apparatus such as a DVHS 



deck itself. 

[0268] Here, in the apparatuses of figs.2 to 1 1 , the 
time information transmitted together with the transport 
stream or data stream including the interactive program 
can be relative time information. According to this for- 
mat, the interactive program can be reproduced without 
the time information being manipulated. 

Embodiment 2. 

[0269] While the first embodiment relates to a case 
where the normal reproduction is performed in the 
DVHS, this second embodiment relates to an apparatus 
which takes measures against a problem that a screen 
temporarily goes black during reproduction of an inter- 
active program. 

[0270] The DVHS also has the trick playback func- 
tion in addition to the normal playback function, like nor- 
mal VHS recording/reproduction apparatuses. The trick 
playback function includes a so-called queue/review 
(fast forward playback/fast rewind playback) and still 
playback. In addition to this, there is fast forward/fast 
rewind of running a tape at a high speed without repro- 
ducing images. Among these, in a case where a tape 
having a program recorded thereon is fast-forwarded 
and then the fast forward is canceled near a target 
scene, to perform the normal reproduction, a screen 
temporarily goes black when an interactive program is 
recorded on the tape, unlike the usual MPEG program. 
[0271] This corresponds to a case where when an 
interactive program such as television shopping is 
reproduced, the tape is fast-forwarded to skip scenes 
until the introduction of a target item is started, and then 
the reproduction is switched into the normal reproduc- 
tion, thereby to reduce a viewing time. In this case, 
since the interactive program is executed by program- 
ming, a screen after resuming the normal reproduction 
may not appear immediately. 

[0272] These situations will be described with refer- 
ence to fig.21. As shown in fig.21(a), when programs 
are recorded, information of programs of a channel A is 
successively recorded with the lapse of time. In this 
case, as shown in fig.21 (b), a program 1 of the channel 
A is replaced halfway with a program 2, and as shown in 
fig.21 (c), the programs are recorded on the tape in this 
order. 

[0273] When the tape on which the programs are 
continuously recorded is reproduced, there is no prob- 
lem even if part of the tape is fast-forwarded and 
skipped as shown in fig.21 (d). 

[0274] However, in a case where recording of a pro- 
gram is interrupted halfway and recording is resumed 
from the beginning of the next program as shown in 
figs.21(e) and 21(f), a DIT is added at a part corre- 
sponding to the head of the next program and this DIT is 
found as shown in fig.21 (g), when the recorded tape is 
successively reproduced normally. Therefore, it is easily 
known that there was an interruption during the record- 
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ing. 

[0275] However, when the fast forward is performed 
in a section including the DIT which is added at the part 
corresponding to the head of the next program as 
shown in fig.21(h), the reproduction of the information 
recorded on the tape is not performed in this section, 
whereby the DIT cannot be detected. 
[0276] Accordingly, unlike the usual MPEG pro- 
gram, a scene is erased in the interactive program. 
[0277] In the interactive program, an interpreter 
interprets programming transmitted by the broadcasting 
station and processes data transmitted together with 
the programming, thereby to display or erase an image 
on a screen. However, in the above-described case, at 
a timing when the fast forward of the tape is finished, the 
part where the DIT is added is already passed through, 
whereby the DIT cannot be detected. 
[0278] When the DIT cannot be detected, the inter- 
ruption in the recording of the program is not found. 
Therefore, white an interactive program which is com- 
pletely different from the initial interactive program 
should be reproduced, the initial program is reproduced 
as it is. To avoid such a situation, the display of the inter- 
active program should be temporarily turned off. 
[0279] Rg.22 illustrates programming data of an 
interactive program comprising programmings P for 
executing a screen display operation, and data D1, D2, 
D3, ... which is displayed on the screen by the program- 
ming P. An interpreter realized by the CPU of the DVHS 
recording/reproduction apparatus interprets the pro- 
grammings P and the data D1, D2, D3,..., to display the 
interactive program on the screen. Generally, one pro- 
gram includes a plurality of programmings P and data 
D1, D2, D3,... , which have different contents. There- 
fore, when a different interactive program is to be repro- 
duced, the same programming cannot always be 
utilized. Accordingly in that case, the programming is 
reloaded to the interpreter again as a precaution, 
thereby to display a different screen. During this time, 
the screen temporarily goes black. 
[0280] In this second embodiment, as shown in 
fig.23 , time information Tl is described in a descriptor in 
a SIT and program information of a service 1 , and 
program information of a service n, as well as a version 
number VN of the programming is described in the pro- 
gram information of the service 1 the program infor- 
mation of the service n. 

[0281] This version number VN does not indicate 
the number of times of revision in software itself, unlike 
the so-called version number of software. It simply indi- 
cates a running state of a tape, which number is 
updated by adding one (+1) or the like at the start, stop, 
interruption or the like of the reproduction. Since this 
version number VN is described in the SIT, this can be 
surely detected even in the case of the fast forward. 
[0282] Then, when the version number is not 
changed as a result of the fast forward, a programming 
corresponding to this version number is utilized. In this 



case, when data after the fast forward is performed to 
skip data is used, the screen reproduction can be per- 
formed without the programming being loaded again. 
Therefore, even when the fast-forward is performed, the 

5 interactive program can be reproduced as shown in 
fig.24, without the screen temporarily going black. 
[0283] Fig.20 is a diagram illustrating a structure of 
means for updating the time information and the version 
number of the second embodiment In the figure, 

io numeral 116 denotes a tape running state change 
detection unit for detecting a change in a running state 
of a tape. 

[0284] Numeral 118 denotes time information and 
version number updating means. This means updates 

75 the time information Tl when the tape running state 
change detection unit 116 detects the change in the 
running state of the tape, as well as updates the version 
number at each change in the running state of the tape. 
[0285] Numeral 117 denotes a recording program 

20 information creation unit, and it creates a SIT similarly to 
numeral 113 in figs.2, 4, 6, 8, and 10. 
[0286] Next, an operation will be described. The 
tape running state change detection unit 1 16 detects a 
change in the running state of the tape, such as start, 

25 stop, or interruption of reproduction. It can detect a 
change in a decoded signal is obtained by decoding a 
signal received by a remote control receiver (not 
shown), or it can detect a change in an actual running 
state of a tape. 

30 [0287] When the change in the running state of the 
tape is detected as described above, the time informa- 
tion and version number updating means 118 updates 
the time information Tl in the descriptor in the SIT, as 
well as updates the version number in the program 

35 information of the service n at each change in the run- 
ning state of the tape, by adding 1 or the like. 
[0288] Here, the recording program information cre- 
ation unit 1 17 creates the SIT, and the time information 
and version number updating means 118 updates the 

40 time information Tl in the descriptor in the SIT which is 
previously created by this recording program informa- 
tion creation unit 117, and the version number in the 
program information in the service n, at each change in 
the running state of the tape. 

45 [0289] Accordingly, even when a reproduction sig- 
nal from the tape cannot be received due to the fast for- 
ward and the DIT cannot be referred to, the version 
number in the program information in the SIT is referred 
to and when the version number is not updated, it imme- 

50 diately becomes clear that the state change such as the 
interruption or stop of the tape did not occur. Therefore, 
there is no necessity of reloading the same program- 
ming again, whereby the screen is prevented from going 
black due to reloading of the programming. 

55 [0290] Here, the time information Tl is described 
not only in the descriptor but also in the program infor- 
mation. Therefore, by utilizing this, when the time infor- 
mation Tl after the fast forward and the time information 
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Tl before the fast forward is close, the same program- 
ming can be utilized. Therefore, also in this case, even 
when the fast forward is performed, the interactive pro- 
gram can be reproduced without the screen temporarily 
going black. 5 
[0291] In this second embodiment, the DVHS 
recording/reproduction apparatus is utilized as means 
for recording/reproducing the MPEG transport stream 
as it is in the digital format. However, another digital 
Information recording/reproducing means such as a to 
DVD or DVC can be utilized. In this case, the same 
effects as those in the second embodiment can be 
obtained. 3. 
[0292] Further, in this embodiment, the version 
number is recorded/reproduced on/from the tape 75 
together with the MPEG transport stream. However in a 
DVC cassette or the like, it can be stored in an IC mem- 
ory which is contained in a cassette separately from a 
tape. 

20 

Industrial Availability 

[0293] As described above, according to the receiv- 
ing apparatus, the recording apparatus, and the repro- 
duction apparatus according to the present invention, 25 
time information included in a data stream can be 
recorded on a tape and reproduced. Therefore, it is 
extremely useful as an apparatus for recording and 
reproducing an interactive program and particularly suit- 
able for realizing the recording and reproduction of the 30 
interactive program for the DVHS or the like. 

Claims 

1. A receiving apparatus comprising: 35 

an interactive program receiving unit for receiv- 4. 
ing interactive program broadcasting which 
includes an absolute time when the broadcast- 
ing is executed, in a TDT (Time and Data ao 
Table) and includes at least one of video and 
audio and interactive programming, which are 
indicated, as a part; and 
a broadcast time obtaining unit for obtaining 
information of the absolute time when the 45 
broadcasting is performed, and managing the 
absolute time information. 

2. A recording apparatus for recording the interactive 
program received by the receiving apparatus of so 
Claim 1 , comprising: 

a recording program information creation unit 
for creating an SIT as program information for 
the recording of the interactive program; 55 
a time information management unit for record- 
ing the absolute time information obtained by 
the broadcast time obtaining unit, which infor- 



mation is recorded from the TDT, in either of a 
first descriptor or a second descriptor of the 
SIT (Selection Information Table); and 
a storage unit for storing the interactive pro- 
gram received by the interactive program 
receiving unit, in a recording area on a record- 
ing medium, and storing the absolute time 
information obtained from the first descriptor or 
the second descriptor of the SIT, in another 
area on the recording medium or in a recording 
apparatus. 

A reproduction apparatus for reproducing the inter- 
active program recorded in the recording apparatus 
of Claim 2, comprising: 

a reproduction time obtaining unit for receiving 
the absolute time information stored in the stor- 
age unit, and reproducing a flow of time at the 
recording time; 

a reproduction instruction unit for detecting that 
the interactive program is recorded in the stor- 
age unit, and issuing a reproduction instruction 
automatically or in accordance with an instruc- 
tion by a user; and 

an interactive program execution unit for 
receiving the reproduction instruction and 
receiving the interactive program from the stor- 
age unit, thereby to execute the interactive pro- 
gram on the basis of the absolute time 
information obtained by the reproduction time 
obtaining unit, and 

the reproduction apparatus making the interac- 
tive program execution unit reproduce the inter- 
active program from the recording apparatus. 

A reproduction apparatus for reproducing the inter- 
active program recorded in the recording apparatus 
of Claim 2, comprising: 

an reproduction time obtaining unit for obtain- 
ing the absolute time information stored in the 
storage unit; 

a relative time generation unit for generating 
relative time information on the basis of the 
absolute time information obtained by the 
reproduction time obtaining unit; 
an reproduction instruction unit for detecting 
that the interactive program is recorded in the 
storage unit, and issuing a reproduction 
instruction automatically or in accordance with 
an instruction by a user; and 
an interactive program execution unit for 
receiving the reproduction instruction and 
receiving the interactive program from the stor- 
age unit, thereby to execute the interactive pro- 
gram on the basis of the relative time 
information obtained by the relative time gener- 
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ation unit, and 

the reproduction apparatus making the interac- 
tive program execution unit reproduce the inter- 
active program from the recording apparatus. 

5 

5. A receiving apparatus comprising: 

an interactive program receiving unit for receiv- 
ing interactive program broadcasting which 
includes an absolute time when the broadcast- 10 
ing is executed and includes at least one of 
video and audio and interactive programming, 
which are indicated, as a part; and 
a broadcast time obtaining unit for obtaining 
information of the absolute time when the is 
broadcasting is performed, and managing the 
absolute time information. 

6. A recording apparatus for recording the Interactive 
program received by the receiving apparatus of 20 
Claim 5, comprising: 

a recording program information creation unit 
for creating program information in the record- 
ing of the interactive program; 25 
a time information management unit for per- 
forming management when the absolute time 
information obtained by the broadcast time 
obtaining unit is recorded on a recording 
medium; and 30 
a storage unit for storing the interactive pro- 
gram received by the interactive program 
receiving unit, in a recording area on the 
recording medium, and storing the absolute 
time information in another area on the record- 35 
ing medium or in a recording apparatus. 

7. A reproduction apparatus for reproducing the inter- 
active program recorded in the recording apparatus 

of Claim 6, comprising: <o 

a reproduction time obtaining unit for receiving 
the absolute time information stored in the stor- 
age unit, and reproducing a flow of time at the 
recording time; 45 
a reproduction instruction unit for detecting that 
the interactive program is recorded in the stor- 
age unit, and issuing a reproduction instruction 
automatically or in accordance with an instruc- 
tion by a user; and so 
an interactive program execution unit for 
receiving the reproduction instruction and 
receiving the interactive program from the stor- 
age unit, thereby to execute the interactive pro- 
gram on the basis of the absolute time 55 
information obtained by the reproduction time 
obtaining unit, and 

the reproduction apparatus making the interac- 



tive program execution unit reproduce the Inter- 
active program from the recording apparatus. 

8. A reproduction apparatus for reproducing the inter- 
active program recorded in the recording apparatus 
of claim 6, comprising: 

an reproduction time obtaining unit for obtain- 
ing the absolute time information stored in the 
storage unit; 

a relative time generation unit for generating 
relative time information on the basis of the 
absolute time information obtained by the 
reproduction time obtaining unit; 
an reproduction instruction unit for detecting 
that the interactive program is recorded in the 
storage unit, and issuing a reproduction 
instruction automatically or in accordance with 
an instruction by a user; and 
an interactive program execution unit for 
receiving the reproduction instruction and 
receiving the interactive program from the stor- 
age unit, thereby to execute the interactive pro- 
gram on the basis of the relative time 
information obtained by the relative time gener- 
ation unit, and 

the reproduction apparatus making the interac- 
tive program execution unit reproduce the inter- 
active program from the recording apparatus. 

9. A receiving apparatus comprising: 

an interactive program receiving unit for receiv- 
ing interactive program broadcasting which 
includes an absolute time when the broadcast- 
ing is executed, in a TDT and includes video 
and audio and interactive programming, which 
are designated, as a part; 
a time information changing unit for changing 
information of an absolute time of the interac- 
tive program received by the interactive pro- 
gram receiving unit, into information of a 
relative time from a program start time; 
a broadcast time obtaining unit for obtaining 
the information of the absolute time when the 
broadcasting is performed, and managing the 
absolute time information; and 
a relative time generation unit for generating 
information of a relative time from starting of 
the interactive program on the basis of the start 
time of the interactive program and the abso- 
lute time information obtained by the broadcast 
time obtaining unit. 

10. A recording apparatus for recording the interactive 
program received by the receiving apparatus of 
Claim 9, comprising: 
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a recording program information creation unit 
for creating an SIT as program information for 
the recording of the interactive program; 
a time information management unit for record- 
ing the relative time information which is 5 
recorded from the absolute time information 
obtained by the broadcast time obtaining unit, 
in a second descriptor of the SIT; and 
a storage unit for storing the interactive pro- 
gram whose time information is changed by the w 
time information changing unit, in an area on a 
recording medium, and storing the relative time 
information obtained from the second descrip- 
tor of the SIT, in another area on the recording 
medium or in a recording apparatus. is 

11. The recording apparatus of Claim 10 wherein 

the time information management unit records 
the absolute time information in a first descrip- 20 
tor or the second descriptor of the SIT, in addi- 
tion to the relative time information. 

12. A reproduction apparatus for reproducing the inter- 
active program recorded in the recording apparatus 25 
of Claim 10 or 11 , comprising: 

a reproduction time obtaining unit for receiving 
the relative time information stored in the stor- 
age unit, and reproducing a flow of time at the 30 
recording time; 

a reproduction instruction unit for detecting that 
the interactive program is recorded in the stor- 
age unit, and issuing a reproduction instruction 
automatically or in accordance with an instruc- 35 
tion by a user; and 

an interactive program execution unit for 
receiving the reproduction instruction and 
receiving the interactive program from the stor- 
age unit, thereby to execute the interactive pro- 40 
gram on the basis of the relative time 
information obtained by the reproduction time 
obtaining unit, and 

the reproduction apparatus making the interac- 
tive program execution unit reproduce the inter- 45 
active program from the recording apparatus. 

13. A receiving apparatus comprising: 

an interactive program receiving unit for receiv- so 
ing interactive program broadcasting which 
includes an absolute time when the broadcast- 
ing is executed and includes video and audio 
and interactive programming, which are desig- 
nated, as a part; 55 
a time information changing unit for changing 
information of the absolute time of the interac- 
tive program received by the interactive pro- 



gram receiving unit, into information of a 
relative time from a program start time; 
a broadcast time obtaining unit for obtaining 
information of the absolute time when the 
broadcasting is performed, and managing the 
absolute time information; and 
a relative time generation unit for generating 
information of a relative time from starting of 
the interactive program on the basis of the start 
time of the interactive program and the abso- 
lute time information obtained by the broadcast 
time obtaining unit. 

14. A recording apparatus for recording the interactive 
program received by the receiving apparatus of 
Claim 13, comprising: 

a recording program information creation unit 
for creating program information for the record- 
ing of the interactive program; 
a time information management unit for per- 
forming management when the relative time 
information which is recorded from the abso- 
lute time information obtained by the broadcast 
time obtaining unit is recorded on a recording 
medium; and 

a storage unit for storing the interactive pro- 
gram whose time information is changed by the 
time information changing unit, in an area on 
the recording medium, and storing the relative 
time information in another area on the record- 
ing medium or in a recording apparatus. 

15. The recording apparatus of Claim 14 wherein 

the time information management unit records 
the absolute time information in addition to the 
relative time information. 

16. A reproduction apparatus for reproducing the inter- 
active program recorded in the recording apparatus 
of Claim 14 or 15, comprising: 

a reproduction time obtaining unit for receiving 
the relative time information stored in the stor- 
age unit, and reproducing a flow of time at the 
recording time; 

a reproduction instruction unit for detecting that 
the interactive program is recorded in the stor- 
age unit, and issuing a reproduction instruction 
automatically or in accordance with an instruc- 
tion by a user; and 

an interactive program execution unit for 
receiving the reproduction instruction and 
receiving the interactive program from the stor- 
age unit, thereby to execute the interactive pro- 
gram on the basis of the relative time 
information obtained by the reproduction time 
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obtaining unit, and 

the reproduction apparatus making the interac- 
tive program execution unit reproduce the inter- 
active program from the recording apparatus. 

5 

17. A receiving unit comprising: 

an interactive program receiving unit for receiv- 
ing interactive program broadcasting wherein a 
time when the broadcasting is executed is indi- 10 
cated by a relative time from a start time of a 
program, which broadcasting includes video 
and audio and interactive programming, as a 
part and includes an absolute time in a TDT; 
a start time receiving unit for receiving start 15 
time information of the interactive program; and 
a broadcast time obtaining unit for obtaining 
information of the absolute time when the 
broadcasting is performed, and managing the 
absolute time information. 20 

18. A recording apparatus for recording the interactive 
program received by the receiving apparatus of 
Claim 17, comprising: 

25 

a recording program information creation unit 
for creating an SIT as program information for 
the recording of the interactive program; 
a time information management unit for record- 
ing the absolute time information obtained by 30 
the broadcast time obtaining unit and relative 
time information from the start time of the pro- 
gram obtained by the interactive program 
receiving unit, in a second descriptor of the 
SIT; and 35 
a storage unit for storing the interactive pro- 
gram received by the interactive program 
receiving unit, in a recording area on a record- 
ing medium, and storing the absolute time 
information and the relative time information, 40 
which is obtained from the second descriptor of 
the SIT, in another area on the recording 
medium or in a recording apparatus. 

19. The recording apparatus of Claim 18 wherein 45 

the time information management unit records 
the absolute time information in a first descrip- 
tor of the SIT. 

50 

20. A reproduction apparatus for reproducing the inter- 
active program recorded in the recording apparatus 
of claim 18 or 19, comprising: 

a reproduction time obtaining unit for receiving 55 
the absolute time information stored in the stor- 
age unit, and reproducing a flow of time at the 
recording time; 



a reproduction instruction unit for detecting that 
the interactive program is recorded in the stor- 
age unit, and issuing a reproduction instruction 
automatically or in accordance with an instruc- 
tion by a user; and 

an interactive program execution unit for 
receiving the reproduction instruction and 
receiving the interactive program from the stor- 
age unit, to generate relative time information 
on the basis of the absolute time information 
obtained by the reproduction time obtaining 
unit and the program start time information 
obtained from the storage unit, thereby to exe- 
cute the interactive program, and 
the reproduction apparatus making the interac- 
tive program execution unit reproduce the inter- 
active program from the recording apparatus. 

21. A receiving apparatus comprising: 

an interactive program receiving unit for receiv- 
ing interactive program broadcasting wherein a 
time when the broadcasting is executed is indi- 
cated by a relative time from a start time of a 
program, which broadcasting includes video 
and audio and interactive programming, as a 
part, and includes an absolute time; 
a start time receiving unit for receiving start 
time information of the interactive program; and 
a broadcast time obtaining unit for obtaining 
information of the absolute time when the 
broadcasting is performed, and managing the 
absolute time information. 

22. A recording apparatus for recording the interactive 
program received by the receiving apparatus of 
Claim 21, comprising: 

a recording program information creation unit 
for creating program information for the record- 
ing of the interactive program; 
a time information management unit for record- 
ing the absolute time information obtained by 
the broadcast time obtaining unit and informa- 
tion of a relative time from the start time of the 
program obtained by the interactive program 
receiving unit; and 

a storage unit for storing the interactive pro- 
gram received by the interactive program 
receiving unit, in a recording area on a record- 
ing medium, and storing the absolute time 
information and the relative time information, in 
another area on the recording medium or in a 
recording apparatus. 

23. A reproduction apparatus for reproducing the inter- 
active program recorded in the recording apparatus 
of Claim 22, comprising: 
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a reproduction time obtaining unit for receiving 
the absolute time information stored in the stor- 
age unit, and reproducing a flow of time at the 
recording time; 

a reproduction instruction unit for detecting that 5 
the interactive program is recorded in the stor- 
age unit, and issuing a reproduction instruction 
automatically or in accordance with an instruc- 
tion by a user; and 

an interactive program execution unit for 10 
receiving the reproduction instruction and 
receiving the interactive program from the stor- 
age unit, to generate relative time information 
on the basis of the absolute time information 
obtained by the reproduction time obtaining 
unit and the program start time information 
obtained from the storage unit, thereby to exe- 
cute the interactive program, and 
the reproduction apparatus making the interac- 
tive program execution unit reproduce the inter- 20 
active program from the recording apparatus. 

24. A receiving apparatus comprising: 

an interactive program receiving unit for receiv- 25 
ing interactive program broadcasting wherein a 
time when the broadcasting is executed is indi- 
cated by a relative time from a start time of a 
program, which broadcasting includes video 
and audio and interactive programming, as a 30 
part and includes an absolute time in a TDT; 
a start time receiving unit for receiving start 
time information of the interactive program; 
a broadcast time obtaining unit for obtaining 
information of the absolute time when the 35 
broadcasting is performed, and managing the 
absolute time information; and 
a relative time generation unit for generating 
information of a relative time from starting of 
the interactive program, on the basis of the <o 
start time information of the interactive pro- 
gram, which is obtained by the start time 
receiving unit and the absolute time information 
obtained by the broadcast time obtaining unit. 

45 

25. A recording apparatus for recording the interactive 
program received by the receiving apparatus of 
Claim 24, comprising: 

a recording program information creation unit 50 
for creating a SIT as program information for 
the recording of the interactive program; 
a time information management unit for record- 
ing relative time information which is recorded 
from the absolute time information obtained by 55 
the broadcast time obtaining unit, in a second 
descriptor of the SIT; and 
a storage unit for storing the interactive pro- 



gram in a recording area on a recording 
medium, and storing the relative time obtained 
from the second descriptor of the SIT, in 
another area on the recording medium or in a 
recording apparatus. 

26. The recording apparatus of Claim 25 wherein 

the time information management unit records 
the absolute time information in a first descrip- 
tor of the SIT. 



27. A reproduction apparatus for reproducing the inter- 
active program recorded in the recording apparatus 
15 of Claim 25 or 26, comprising: 



a reproduction time obtaining unit for receiving 
the relative time information stored in the stor- 
age unit, and reproducing a flow of time at the 
recording time; 

a reproduction instruction unit for detecting that 
the interactive program is recorded in the stor- 
age unit, and issuing a reproduction instruction 
automatically or in accordance with an instruc- 
tion by a user; and 

an interactive program execution unit for 
receiving the reproduction instruction and 
receiving the interactive program from the stor- 
age unit, thereby to execute the interactive pro- 
gram on the basis of the relative time 
information obtained by the reproduction time 
obtaining unit, and 

the reproduction apparatus reproducing the 
interactive program from the recording appara- 
tus. 

28. A receiving apparatus comprising: 

an interactive program receiving unit for receiv- 
ing interactive program broadcasting wherein a 
time when the broadcasting is executed is indi- 
cated by a relative time from a start time of a 
program, which broadcasting includes video 
and audio and interactive programming, as a 
part; 

a start time receiving unit for receiving start 
time information of the interactive program; 
a broadcast time obtaining unit for obtaining 
information of the absolute time when the 
broadcasting is performed, and managing the 
absolute time information; and 
a relative time generation unit for generating 
information of a relative time from starting of 
the interactive program, on the basis of the 
start time information of the interactive pro- 
gram, which is obtained by the start time 
receiving unit and the absolute time information 
obtained by the broadcast time obtaining unit 
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29. A recording apparatus for recording the interactive 
program received by the receiving apparatus of 
Claim 28, comprising: 

a recording program information creation unit 
for creating program information for the record- 
ing of the interactive program; 
a time information management unit for record- 
ing relative time information which is recorded 
from the absolute time information obtained by 
the broadcast time obtaining unit; and 
a storage unit for storing the interactive pro- 
gram in a recording area on a recording 
medium, and storing the relative time in 
another area on the recording medium or in a 
recording apparatus. 

30. A reproduction apparatus for reproducing the inter- 
active program recorded in the recording apparatus 
of Claim 29, comprising: 

a reproduction time obtaining unit for receiving 
the relative time information stored in the stor- 
age unit, and reproducing a flow of time at the 
recording time; 

a reproduction instruction unit for detecting that 
the interactive program is recorded in the stor- 
age unit, and issuing a reproduction instruction 
automatically or in accordance with an instruc- 
tion by a user; and 

an interactive program execution unit for 
receiving the reproduction instruction and 
receiving the interactive program from the stor- 
age unit, thereby to execute the interactive pro- 
gram on the basis of the relative time 
information obtained by the reproduction time 
obtaining unit, and 

the reproduction apparatus reproducing the 
interactive program from the recording appara- 
tus. 



which reflects the change in the running state 
of the recording medium, when the recording 
medium running state change detection means 
detect the change in the running state of the 
5 recording medium. 

33. The recording apparatus of Claim 32 wherein 

the running state information updating means 
10 write the running state change information in 

the SIT. 

34. The recording apparatus of Claim 32 wherein 

is the running state information updating means 

update the running state change information in 
program units. 

35. The recording apparatus of Claim 32 wherein 

20 

the running state information updating means 
update the running state change information in 
recording apparatus units. 



31. The receiving apparatus of any of Claims 1, 5, 9, 
1 3, 1 7, 21 , 24, and 28 wherein 



the time information transmitted together with a 45 
transport stream including the interactive pro- 
gram is information of a relative time from start- 
ing of each program. 

32. The recording apparatus of any of Claims 2, 6, 10, so 
14, 18, 22, 25, and 29, comprising: 

recording medium running state change detec- 
tion means for detecting a change in a running 
state of the recording medium in the storage 55 
unit; and 

running state information updating means for 
updating running state change information 
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